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Sir: 

Hun Yeong KOH, Yong Seo CHO, Ae Nim PAE, Joo Hwan CHA, Hye Yeon KIM, Jae 
Seok LEE, Hak Soo KIM and Sanghee KIM, citizens of Korea, declare under penalty of perjury 
under the laws of the United States of America as follows: 

1. We are the inventors on this application. 

2. We are familiar with the subject matter and claims of the present application. 

3. We have reviewed the Action of December 16, 2004, in which the Examiner 
rejected claims 1 to 13 as being anticipated by Patel et al., US Provisional application No. 
60/395,164. 

4. We file this Declaration to antedate Patel. 



Examiner: Taofiq A Solola 
Group Art Unit: 1626 



5. Foremost, please notice that the filing dates of Patel is July 1 1, 2002. This 
application claims benefit from Korean Application 66268/2002 filed October 29, 2002. 

6. Korean Application 66268/2002 is based on the Report of Invention (invention 
disclosure) submitted by us on February 26, 2002, to the Korea Institute of Science of 
Technology (KIST) Patent Management Team. Enclosed herewith are the Korean language 
copies and the certified English language translations of the Report of Invention, Deed of 
Assignment and a draft of the patent specification prepared by us that we submitted to the KIST 
Patent Management Team on February 26, 2002. 

7. The invention of this application was reduced to practice before February 26, 
2002. Subsequently, we prepared the Report of Invention, Deed of Assignment and a draft of the 
patent specification and submitted them to the KIST Patent Management Team on February 26, 
2002. 

8. Based on the data in the draft of the patent specification that we submitted to the 
KIST Patent Management Team on February 26, 2002, we recognized before February 26, 2002, 
that the claimed invention would work for the intended purpose of providing a new methylidene 
oxazolidinone compound having anti-microbial activity and preparation method thereof. 

9. The invention of this application was reduced to practice in Korea, a WTO 
member country, now and at the time of this invention. 
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(Translation) 
[Attachment 2] 

SPECIFICATION 

5 

1. Title of the Invention 

New Oxazolidinone Derivatives Having Methylidene Plperidinyl Moiety and 
Preparation Method Thereof 

10 2. Description of the Drawings 

Figure 1 shows structures of the representative compounds of the present 
invention. Figures 2 and 3 shows a process for synthesizing Compound (I) of the 
Invention. 

15 3. Detailed Description of the Invention 
3.1 Field of the Invention 

Presently used antibiotics have been rapidly losing their activities due to 
the generation of resistant strains. It is because that high-grade antibiotics have 

20 been used in order to treat various infectious diseases in hospitals as people have 
been easily infected by bacteria, and therefore, such misuses of the antibiotics 
have made various resistant strains increased rapidly. Strains such as methicillin- 
resistant staphylococcus aureus (MRSA), methicillin-resistant Staphylococcus 
epidermis (MRSE), Enterococcus pneuminiae, quinolone-resistant Staphylococcus 

25 aureus (QRSA), vancomycin-resistant Enterococcus (VRE), multi-drug resistant 



4 



mycobacterium tuberculosis and the like exhibit resistance globally against the 
most antibiotics which are presently used. Therefore, there is desperate need for a 
new antibiotic having a new structure and mechanism which are able to solve the 
above resistance problem. 
5 Therefore, the present invention relates to a methylidene piperidinyl or 

pyrrolidinyl oxazolidinone compound or a salt thereof, having anti-microbial activity 
against gram-positive germs including resistant strains such as methicillin- 
resistant Staphylococcus aureus (MRSA), vancomycin-resistant Enterococcus 
faecium (VRE) and the like, and to a preparation method thereof. 

10 

3.2 Background Art and its Problems 

In 1987, Dupont Co. reported first that Dup-721, a compound of 
oxazolidinone derivative, showed activities against MRSA and p-lactamase, and 
compounds included in such group showed anti-microbial activities. However, 
15 development for the Dup-721 as an antibiotic was stopped during clinical trial 
phase 1 due to its toxicity. 

Since then, researches into structures and activities of the oxazolidinone 
compound has been performed by Pharmacia Upjohn, Merck, Bayer and the like. 
Linezolid ("LZD"), which is a new antibiotic having a new frame, was developed by 
20 Upjohn in April, 2000, and has been sold under brand name "Zybox", which is a 
new type of antibiotic appeared first since last 35 years. Although the compound 
shows high pharmaco-kinetic profile, it does not good activity against the resistant 
strains such as MRSA or VRE. 

Therefore, it is required to develop a new compound exhibiting higher 
25 activities against wide range of strains which show resistance to conventional 



antibiotics. 



3.3. Technical Subject of the Invention to Achieve (Object of the Invention) 
Therefore, an object of the present invention is to provide a novel 

5 methylidene piperidinyl or pyrrolidinyl oxazolidinone compound or a salt thereof, 

which can be used as an antibiotic exhibiting higher activities against multi-drug 

resistant strains, and a preparation method thereof. 

Another object of the present invention is to provide a novel oxazolidinone 

compound or a salt thereof, which has higher anti-microbial activities against 

10 methicillin-resistant Staphylococcus aureus (MRSA), methicillin-resistant 

Staphylococcus epidermidis (MRSE), Enterococcus pneuminiae, quinolone- 

resistant Staphylococcus aureus (QRSA), vancomycin-resistant Enterococcus 

faecium (VRE) and the like, and a preparation method thereof. 



15 3.4 Constitution and Action of the Invention 

The present invention relates to a novel oxazolidinone compound or a salt 
thereof, which has higher anti-microbial activities against methicillin-resistant 
Staphylococcus aureus (MRSA), methicillin-resistant Staphylococcus epidermidis 
(MRSE), Enterococcus pneuminiae, quinolone-resistant Staphylococcus aureus 

20 (QRSA), vancomycin-resistant Enterococcus faecium (VRE) and the like, and a 
preparation method thereof. 



3.5 Effect of the Invention 

The present invention demonstrated that the compound of the invention 
25 shows higher anti-microbial activities against the strains resistant to the prior art 
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antibiotics. This is an outstanding achievement of the present invention because 
the compound of the invention can be used to treat strains that cannot be treated 
with prior art antibiotics. 

The compounds of the present invention have simple structures compared 
5 with the antibiotics currently used in clinic, and inhibit initial stage of the synthesis 
of proteins by bacterial strains. 

4. Claims 

10 1. A methylidene oxazolidinone compound represented by the following formula (I) 
or a pharmaceutical^ acceptable salt thereof: 

o 




n=l, 2 

(I) 

15 wherein X represents an oxygen or sulfur atom; and 

R 1 and R 2 independently represent hydrogen atom, cyano group, alkyl 
group, halogen atom, acetoxy group, ethoxycarbonyl group, hydroxy group, 
hydroxyimino group, methoxyimino group or aminoethyl group, or a unsaturated 5- 
membered heterocyclic substituent containing one or more hetero atoms selected 

20 from the group consisting of oxygen, nitrogen and sulfur. 



2. A method for preparing a compound of formula (I) which comprises reacting a 
compound of formula (II) with a compound of formula (III): 

7 



o o 



10 



° 7 fi 90-100 C R F x 



X 

n = 1,2 X = OorS n = 1 f 2 X = O or S 

(ID (HI) (I) 

wherein the compound of formula (III) is preferably malonitrile, ethylcyano 
or acetate group. Knoevenagel Condensation to be used in this method is carried 
out without or with a solvent selected from methylene chloride and benzene, 
aluminum oxide, amine or the like can bfe used as a catalyst, and reaction 
temperature is preferable in the range of 90-1 00°C. In the above formula, each of 
n, R, R 1 and R 2 is the same as defined in claim 1. 

3. A method for preparing a compound of formula (I) which comprises reacting a 
compound of formula (II) with a compound of formula (IV): 

o o - % 

n = 1,2 X = OorS n=1,2 X = O or S 

15 (II) (IV) (I) 

wherein various derivatives represented by formula (IV) can be used. 
Firstly, it is necessary to activate the compound (IV). That is, by using 
tetrahydrofuran, dimethylethane, dimethyl formanide or the like as a solvent, and 
using sodium hydride, potassium t-butoxide or the like as a base, phophonate is 
20 activated, and then Wadwards-Horner-Emmons reaction is carried out after adding 
the compound (II). It is possible to react in the temperature range of 40-1 00°C, but 

8 



preferable temperature is 25°C. In the above formula, each of n, R, R 1 and R 2 is 
the same as defined in claim 1 . 

4. The compound of claim 1, represented by the following formula (I): 



o 



5 




n=1, 2 

(I) 

wherein each of n, R, R 1 and R 2 is the same as defined in claim 1. 

10 5. The compound of claim 4, wherein n is 1 . 

6. The compound of claim 5, wherein n is 1, including N-[[(5S)-3-[3-fluoro-4~(3- 
dicyanomethylidenepyrrolidin-1-yl)phenyl]-2-oxo-5-oxazolidinyl]methyl]acetamide, 
N-[[(5S)-3-[3-fluoro-4-((3-(1-ethoxycarbonyl-1-cyano)methylidene)pyrrolidin-1-yl)- 
15 phenyl]-2-oxo-5-oxazolidinyl]methyl]acetamide f N-[[(5S)-3-[3-fluoro-4-(3-cyano- 

methylidenepyrrolidin-1-yl)-phenyl]-2-oxo-5-oxazolidinyl]methyl]acetamide, N- 
[[(5S)-3-[3-fluoro-4-((3-(1 -methyl- 1 -cyano)methylidene)pyrrolidin-1 -yl)phenyl]-2- 
oxo-5-oxazolidinyl]methyl]acetamide, or a hydro-chloride salt thereof 

20 7. The compound of claim 4, wherein n is 2. 

8. The compound of claim 7, wherein n is 2, including N-[[(5S)-3-[3-fluoro-4-(4-(1- 
cyano-2-ethoxy-carbonylethylidene)piperidin-1-yl)phenyl]-2-oxo-5-oxazolidinyl]- 

9 



methyl]acetamide, N-[(5S)-3-[3-fluoro-4-(4-dicyanomethylidenepyrrolidin-1- 
yl)phenyl]-2-oxo-5-oxazol-idinyl]methylacetamide, N-[[(5S)-3-[3-fluoro-4-((4-(1- 
ethoxycarbonyl-1-cyano)-methylidene)piperidinyl)phenyl]-2-oxo-5-oxazolidinyl]- 
methyljacetamide, N-[[(5S)-3-[3-fluoro-4-(4-cyanomethylidenepiperidinyl)-phenyl]- 
2-oxo-5-oxazolidinyl]methyl]-acetamide, N-[[(5S)-3-[3-fluoro-4-((4-(3-thiophen-2-yl- 
5-isoxazolyl)methylidene)-piperidinyl)phenyl]-2-oxo-5-oxazolidinyl]methyl]acet- 
amide, N-[[(5S)-3-[3-fluoro-4-((4-(3-(3-methyl-isothiazol-4-yl)-iso-xazolyl)methyl- 
idene)piperidinyl)phenyl]-2-oxo-5-oxazolidinyl]methyl]acetamide, N-[[(5S)-3-[3- 
fluoro-4-((4-ethoxycarbonyl-methylidene)piperidinyl)phenyl]-2-oxo-5-oxazolidinyl]- 
methyl]acetamide, N-[[(5S)-3-[3-fluoro-4-(4-methylcarbonylmethylidene- 
piperidinyl)phenyl]-2-oxo-5-oxazolidinyl]-methyl]acetamide, N-[[(5S)-3-[3-fluoro-4- 
(4-(1-ethoxycarbonylethylidene)-piperidinyl)phenyl]-2-oxo-5-oxazolidinyl]methyl]- 
acetamide, N-[[(5S)-3-[3-fluoro-4-(4-carboxymethylidenepiperidinyl)-phenyl]-2-oxo- 
5-oxazolidinyl]methyl]acetamide, N-[[(5S)-3-[3-fluoro-4-((4-(1-ethoxycarbonyl-1- 
chloro)methylidene)piperidinyl)-phenyl]-2-oxo-5-oxazolidinyl]methyl]acetamide, N- 
[[(5S)-3-[3-fluoro-4-(4-(1-cyanoethylidene)piperidinyl)phenyl]-2-oxo-5-oxazolidinyl]- 
methyl]acetamide ( N-[[(5S)-3-[3-fluoro-4-(4-(2-oxoethylidene)piperidinyl)-phenyl]- 
2-oxo-5-oxazolidinyl]- methyl]acetamide, N-[[(5S)-3-[3-fluoro-4-(4-(2- 

hydroxyiminoethylidene)piperidinyl)-phenyl]-2-oxo-5-oxazolidinyl]methyl]acetamide, 
N-[[(5S)-3-[3-fluoro-4-(4-(2-methoxyiminoethylidene)piperidinyl)phenyl]-2-oxo-5- 
oxazolidinyl]methyl]acetamide, N-[[(5S)-3-[3-fluoro-4-(4-(2-hydroxyiminopropyl- 
idene)piperidinyl)phenyl]-2-oxo-5-oxazolidinyl]methyl]acetamide, N-[[(5S)-3-[3- 
fluoro-4-(4-(2-methoxyimino-propyl-idene)piperidinyl)phenyl]-2-oxo-5-oxazolidinyl]- 
methyl]acetamide, N-[[(5S)-3-[3-fluoro-4-(4-(2-hydroxypropylidene)piperidinyl)- 
phenyl]-2-oxo-5-oxazolidinyl]methyl]acetamide, N-[[(5S)-3-[3-fluoro-4-(4-(2- 

10 



acetoxypropylidene)piperidin^ N- 
[[(5S)-3-[3-fluoro^-(4-(2-(chloroacetoxy)pro^ 

oxazolidinyl]methyl]acetamide, N-[[(5S)-3-[3-fluoro-4-(4-(2-(dichloroacetoxy)- 
propylidene)piperidinyl)-phenyl]-2-oxo-5-oxazolidinyl]methyl]acetamide, N-[[(5S)-3- 
5 [3-fluoro^-(4-(cyano-methylidene)-piperidinyl)phenyl]-2-oxo-5-oxazolidin 
methyl]thioacetamide, or a hydro-chloride salt thereof. 

9. The compound according to claim 1, wherein the pharmaceutical^ acceptable 
salt is a methanesulfonate, fumarate, hydrobromide salt, citrate, maleate, 
10 phosphate, sulfate, hydrochloride salt or a sodium salt. 
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[Specification] 



[Title of the Invention] 

New Oxazolidinone Derivatives Having Methylidene Plperidinyl Moiety and 
5 Preparation Method Thereof 

[Detailed Description of the Invention] 

The present invention relates to a methylidene piperidinyl or pyrrolidinyl 
10 oxazolidinone compound represented by the following formula (I) or a salt thereof, 
and a preparation method thereof: 



o 




(I) 

15 wherein X represents an oxygen or sulfur atom; 

n represents an integer 1 or 2; 

R 1 and R 2 independently represent hydrogen atom, cyano group, alkyl 
group, halogen atom, acetoxy group, ethoxycarbonyl group, hydroxy group, 
hydroxyimino group, methoxyimino group, aminoethyl group or a heterocyclic 
20 substituent. In the compound of the above formula (I), the alkyl group may be 
methyl, ethyl, propyl group or the like, the halogen atom may be chlorine or 
bromine atom, and the acetoxy group may be substituted with one or more 
chlorine atoms. In addition, the heterocyclic substituent is a unsaturated 5- 

12 



membered heterocyclic group containing one or more hetero atoms selected from 
the group consisting of oxygen, nitrogen and sulfur, and examples of the 
heterocyclic substituent may include isoxazole, thiophene, thiazole, isothiazole, 
thiadiazole and the like. 
5 The present invention also includes a pharmaceutical^ acceptable salt of 

the compound of formula (I), and the salt may include a salt of methanesulfonate, 
fumarate, hydrobromide, citrate, maleate, phosphate, sulfate, hydrochloride or 
sodium. 

Presently used antibiotics have been rapidly losing their activities due to 

10 the generation of resistant strains. It is because that high-grade antibiotics have 
been used in order to treat various infectious diseases in hospitals as people have 
been easily infected by bacteria, and therefore, such misuses of the antibiotics 
have made various resistant strains increased rapidly. Strains such as methicillin- 
resistant staphylococcus aureus (MRSA), methicillin-resistant Staphylococcus 

15 epidermis (MRSE), Enterococcus pneumoniae, quinolone-resistant Staphylococcus 
aureus (QRSA), vancomycin-resistant Enterococcus (VRE), multi-drug resistant 
mycobacterium tuberculosis and the like exhibit resistance globally against the 
most antibiotics which are presently used. Therefore, there is desperate need for a 
new antibiotic having a new structure and mechanism which are able to solve the 

20 above resistance problem. 

In 1987, Dupont Co. reported first that Dup-721, a compound of 
oxazolidinone derivative, showed activities against MRSA and p-lactamase, and 
compounds included in such group showed anti-microbial activities. However, 
development for the Dup-721 as an antibiotic was stopped during clinical trial 

25 phase 1 due to its toxicity. 



Since then, researches into structures and activities of the oxazolidinone 
compound has been performed by Pharmacia Upjohn, Merck, Bayer and the like. 
Linezolid ("LZD"), which is a new antibiotic having a new frame, was developed by 
Upjohn in April, 2000, and has been sold under brand name "Zybox", which is a 
5 new type of antibiotic appeared first since last 35 years. Although the compound 
shows high pharmaco-kinetic profile, it does not good activity against the resistant 
strains such as MRSA or VRE. 

It was discovered that the compound of the above formula (I) or a salt 
thereof according to the present invention shows superior activity as twice as the 
10 LZD of Upjohn Co. against the MRSA and other Gram-positive germs. 

The compound of formula (I) can be prepared by reacting an 
oxazolidinone intermediate (disclosed in WO 95/25106) represented by the 
following formula (II) with a compound represented by the following formula (III) or 
(IV), so as to introduce a methylidene piperidinyl or pyrrolydinyl group thereto. 
15 Methylidene peperidine derivatice can be introduced by the following two 

methods. In method A, Knoevenagel Condensation was used, and in method B, 
Wadwards-Hornor-Emmons reaction was used. 

Method A: Knoevenagel Condensation 




n=1,2 X = OorS n=1,2 X = OorS 

In the above reaction formula, R is cyano group or ethoxycarbonyL X is 
oxygen or sulfur atom. Preferable solvent is methylene chloride or benzene, but 



this reaction can be carried out without a solvent. Ammonia, an ammonium salt, 
amine, piperidine, potassium fluoride, serium fluoride, titanium chloride, aluminum 
oxide or the like can be used as a catalyst, and reaction temperature is preferable 
in the range of 50-1 00°C. 

5 

Method B: Wadwards-Horner-Emmons method 




n = 1,2 X = O or S n = 1,2 X = OorS 

(II) (IV) (I) 

10 In this method, various derivatives can be introduced. In this method, a 

process for activating phosphonate is required. In the process for activating the 
phosphonate, sodium hydride or n-butyllithium can be used as a base, cleanly 
purified tetrahydrofuran, dimethylethane or the like is preferably used as a solvent, 
and the temperature is preferably maintained at 0°C or room temperature. After 

15 activating the phosphonate, the piperidinone is added thereto, and the resulting 
mixture is stirred. The reaction can be carried out at room temperature or by 
refluxing. These all procedures are preferably performed under a nitrogen 
atmosphere. 

20 Table 1: Synthesized Oxazolidinone Compounds 



Compd. 


R 1 


R 2 


Compd. 


R 1 


R 2 


Compd. 


R 1 


R 2 


Nos. 






Nos. 






Nos. 
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1 a 


CN 


CN 


10 


H 


S J N° 


19 


H 


CH(NOCH 3 ) 


2 a 


CN 


CO z Et 


11 


H 


C0 2 Et 


20 


H 


C(NOH)CH 3 


3 a 


H 


CN 


12 


H 


COCH 3 


21 


H 


C(NOCH 3 )CH 3 


4 a 


CH 3 


CN 


13 


CH 3 


C0 2 Et 


22 


H 


CH(OH)CH 3 


5 


CN 


(CH 2 C0 2 Et) b 


14 


H 


CO z Na 


23 . 


H 


CH(OAc)CH 3 


6 


CN 


CN 


15 


CI 


C0 2 Et 


24 


H 


CH(OCOCH 2 CI)CH 3 


7 


CN 


C0 2 Et 


16 


CN 


CH 3 


25 


H 


CH(OCOCHCI 2 )CH 3 


8 


H 


CN 


17 ! 


H 


CHO 


26° 


H 


CN 


9 


H 




18 


H 


CH(NOH) 









a : n =1, b :X = S 



Nomenclatures of the compounds 1-26 shown in the above table 1, 
which are representative compounds of the present invention, are as follows: 

Compound 1 : N-[[(5S)-3-[3-fluoro-4-(3-dicyanomethylidenepyrrolidin-1 - 
yl)phenyl]-2-oxo-5-oxazolidinyl]methyl]acetamide. 

Compound 2: N-[[(5S)-3-[3-fluoro-4-((3-(1 -ethoxycarbonyl-1 -cyano)- 
methylidene)pyrrolidin-1-yl)phenyl]-2-oxo-5-oxazolidinyl]methyl]acetamide. 

Compound 3: N-[[(5S)-3-[3-fluoro-4-(3-cyanomethylidenepyrrolidin-1-yl)- 
phenyl]-2-oxo-5-oxazolidinyl]methyl]acetamide. 

Compound 4: N-[[(5S)-3-[3-fluoro-4-((3-(1 -methyl-1 -cyano)methylidene)- 
pyrrolidin-1-yl)phenyl]-2-oxo-5-oxazolidinyl]methyl]acetamide 

Compound 5: N-[[(5S)-3-[3-fluoro-4-(4-(1-cyano-2-ethoxycarbonyl- 
ethylidene)piperidin-1-yl)phenyl]-2-oxo-5-oxazolidinyl]methyl]acetamide 

Compound 6: N-[(5S)-3-[3-fluoro-4-(4-dicyanomethylidenepyrrolidin-1 -yl)- 
phenyl]-2-oxo-5-oxazolidinyl]methylacetamide 
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Compound 7: N-[[(5S)-3-[3-fluoro-4-((4-(1 -ethoxycarbonyl-1 -cyano)- 
methylidene)piperidinyl)phenyl]-2-oxo-5-oxazo 

Compound 8: N-[[(5S)-3-[3-fluoro-4-(4-cyanomethylidenepiperidinyl)- 
phenyl]-2-oxo-5-oxazolidinyl]methyl]acetamide, 

Compound 9: N-[[(5S)-3-[3-fluoro-4-((4-(3-thiophen-2-yl-5-isoxazolyl)- 
methylidene)piperidinyl)phenyl]-2-oxo-5-oxazolidinyl]methyl]acetamide, 

Compound 1 0: N-[[(5S)-3-[3-fluoro-4-((4-(3-(3-methyl-isothiazol-4-yl)-iso- 
xazolyl)methylidene)piperidinyl)phenyl]-2-oxo-5-oxazolidinyl]methyl]acetamide, 

Compound 11 : N-[[(5S)^3-[3-fluoro-4-(4-ethoxycarbonylmethylidene- 
piperidinyl)phenyl]-2-oxo-5-oxazolidinyl]methyl]acetamide, 

Compound 12: N-[[(5S)-3-[3-fluoro-4-(4-methylcarbonylmethylidene- 
piperidinyl)phenyl]-2-oxo-5-oxazolidinyl]methyl]acetamide, 

Compound 13: N-[[(5S)-3-[3-fluoro-4-(4-(1-ethoxycarbonylethylidene)- 
piperidinyl)phenyl]-2-oxo-5-oxazolidinyl]methyl]acetamide, 

Compound 14: N-[[(5S)-3-[3-fluoro-4-(4-carboxymethylidenepiperidinyl)- 
phenyl]-2-oxo-5-oxazolidinyl]methyl]acetamide, 

Compound 1 5: N-[[(5S)-3-[3-fluoro-4-((4-(1 -ethoxycarbonyl-1 -chloro)- 
methylidene)piperidinyl)phenyl]-2-oxo-5-oxazolidinyl]methyl]acetamide, 

Compound 1 6: N-[[(5S)-3-[3-fluoro-4-(4-(1 -cyanoethylidene)piperidinyl)- 
phenyl]-2-oxo-5-oxazolidinyl]methyl]acetamide, 

Compound 17: N-[[(5S)-3-[3-fluoro-4-(4-(2-oxoethylidene)piperidinyl)- 
phenylj^-oxo-S-oxazolidinyllmethyljacetamide, 

Compound 18: N-[[(5S)-3-[3-fluoro-4-(4-(2-hydroxyiminoethylidene)- 
piperidinyl)phenyl]-2-oxo-5-oxazolidinyl]methyl]acetamide, 

Compound 19: N-[[(5S)-3-[3-fluoro-4-(4-(2-methoxyiminoethylidene)- 
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piperidinyl)phenyl]-2-oxo-5-oxazolidinyl]methyl]acetamide, 

Compound 20: N-[[(5S)-3-[3-fluoro-4-(4-(2-hydroxyiminopropylidene)- 
piperidinyl)phenyl]-2-oxo-5-oxazolidinyl]methyl]acetamide, 

Compound 21: N-[[(5S)-3-[3-fluoro-4-(4-(2-methoxyiminopropylidene)- 
piperidinyl)phenyl]-2-oxo-5-oxazolidinyl]methyl]acetamide, 

Compound 22: N-[[(5S)-3-[3-fluoro-4-(4-(2-hydroxypropylidene)- 
piperidinyl)-phenyl]-2-oxo-5-oxazolidinyl]methyl]acetamide, 

Compound 23: N-[[(5S)-3-[3-fluoro-4-(4-(2-acetoxypropylidene)- 
piperidinyl)phenyl]-2-oxo-5-oxazolidinyl]methyl]acetamide, 

Compound 24: N-[[(5S)-3-[3-fluoro-4-(4-(2-(chloroacetoxy)propylidene)- 
piperidinyl)-phenyl]-2-oxo-5-oxazolidinyl]methyl]acetamide, 

Compound 25: N-[[(5S)-3-[3-fluoro-4-(4-(2-(dichloroacetoxy)propylidene)- 
piperidinyl)-phenyl]-2-oxo-5-oxazolidinyl]methyl]acetamide, 

Compound 26: N-[[(5S)-3-[3-fluoro-4-(4-(cyanomethyIidene)piperidinyl)- 
phenyl]-2-oxo-5-oxazolidinyl]methyl]thioacetamide. 

The compound of formula (I) according to the present invention also 
includes salts of the above compounds 1 - 26. 

EXAMPLES 

Example 1) Preparation of N-[[(5S)-3-[3-fluoro-4-(3-dicyanomethylidenepyrrolidin- 
1-yl)phenyl]-2-oxo-5-oxazolidinyl]methyl]acetamide and hydrochloride salt thereof 

N-{3-[3-fluoro-4-(3-oxo-pyrrolidin-1-yl)-phenyl]-2~oxo-oxazolidin-5-yl- 
methyl}acetamide (50 mg, 0.15 mmol), Al 2 0 3 (200 mg, Basic, I™, Aldrich), 
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malononitrile (5 g, excess) were mixed, and the resulting mixture was then stirred 
for 30 minutes at 40°C. The reaction mixture was washed with water and extracted 
with dichloromethane. Organic extract was dried with anhydrous magnesium 
sulfate and then concentrated. The concentrated residue was purified by column 
5 chromatography (silica, EtOAc:MeOH=40:1), to obtain 29.4 mg of desired product 
(51% yield). 

1 H NMR (CDCI 3 ): 8 7.48(d, J=14.7, 1H), 7.11(d, J=10.5, 1H), 6.78(t, J=3.0, 
1H), 5.97(s, 1H), 4.78(m, 1H), 4.43(s, 2H), 4.03(t, J=9, 1H), 3.74(m, 3H), 3.61 (m, 
2H), 3.20(t, 2H), 2.00(s, 3H). 
10 Hydrochloride salt was obtained by treating the product with ethyl ether 

saturated with hydrogen chloride gas. 

Example 2) Preparation of N-[[(5S)-3-[3-fluoro-4-(3-(1-cyano-1-ethoxycarbonyl) 
methyl-idenepyrrolidin-1-yl)phenyl]-2-oxo-5-oxazolidinyl]methyl]acetamide and 
15 hydro-chloride salt thereof 

N-{3-[3-fluoro-4-(3-oxO"pyrrolidin-1-yl)-phenyl]-2-oxo-oxazolidin-5-yl- 
methyl}acetamide (50 mg, 0.15 mmol), ethyl cyanoacetate (5 ml, excess) and 
AI2O3 (200 mg, Basic, I™, Aldrich) were mixed, and the resulting solution was 

20 stirred for 13 hours at room temperature. The reaction mixture was washed with 
water and then extracted with dichloromethane. Organic extract was dried with 
anhydrous magnesium sulfate and concentrated. The concentrated residue was 
purified by column chromatography (silica, EtOAc:MeOH=40:1), to obtain 32.3 mg 
of desired product (50% yield). Hydrochloride salt was obtained by treating the 

25 product with ethyl ether saturated with hydrogen chloride gas. 
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1 H NMR (CDCb, 300MHz): 5 7.45(d, J=15.12, 1H), 7.09(d, J=8.61, 1H), 
6.80(m, 1H), 6.00(s, 1H), 4.77(m, 1H), 4.60(s, 2H), 4.31 (m, 2H), 4.02(t f J=8.80, 
1H), 3.75(m, 2H), 3.61(m, 3H), 3.18(m, 2H), 2.03 (s, 3H), 1.37(t, J=7.14, 3H). 

5 

Example 3) Preparation of N-[[(5S)-3-[3-fluoro-4-(3-cyanomethylidenepyrrolidin-1- 
yl)-phenyl]-2-oxo-5-oxazolidinyl]methyl]acetamide and hydrochloride salt thereof 

Potassium t-butoxide (33.46 mg, 0.30 mmol) was dissolved in 3 ml of THF 
10 in a reactor under a nitrogen atmosphere, and the resulting solution was cooled 
down to -78°C. While the temperature of the reactor was maintained at -78°C, a 
solution of diethyl cyanomethyl phosphonate (52.83 mg, 0.33 mmol) in 3 ml of 
THF was slowly added thereto, and the resulting solution was stirred for one hour. 
A solution of N-{3-[3-fluoro-4-(3-oxo-pyrrolidin-1-yl)phenyl]-2-oxo-oxazolidin-5- 
15 ylmethyl}acetamide (500 mg, 1.49 mmol) in 9 ml of THF was added to the reactor 
for 20 minutes, and the resulting solution was stirred for 3 hours. The reaction was 
ended by adding water, and the reaction mixture was extracted with ethyl acetate. 
Organic extract was dried with magnesium sulfate and concentrated under a 
reduced pressure. The concentrated residue was purified by column 
20 chromatography (EtOAc:MeOH=10:1) using silica gel (230 - 400 mesh) 
neutralized with triethylamine, to obtain 50 mg of desired product (59% yield). 
Hydrochloride salt was obtained by treating the product with ethyl ether saturated 
with hydrogen chloride gas. 

25 1 H NMR (CDCI3, 300MHz): 5 7.45(d, J=15.12, 1H), 7.09(d, J=8.61, 1H), 
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6.80(m, 1H), 6.00(s, 1H), 4.77(m, 1H) f 4.60(s, 2H), 4.31 (m, 2H), 4.02(t, J=8.80, 
1H), 3.75(m, 2H), 3.61(m, 3H), 3.18(m, 2H), 2.03 (s, 3H), 1.37(t. J=7.14, 3H). 



Example 4) Preparation of N-(3-{4-[3-(cyano-methyl-methylene)-pyrrolidin-1-yl]-3- 
5 fluorophenyl}-2-oxo-oxazolidin-5-ylmethyl)acetamide and hydrochloride salt 
thereof 



Under a nitrogen atmosphere, potassium t-butoxide (133.8 mg, 0.24 
mmol) was dissolved in 5 ml of THF, and a solution of diethyl cyanoethyl 

10 phosphonate (214.4 mg, 1.22 mmol) in 5 ml of THF was slowly added thereto. The 
resulting solution was stirred for 30 minutes and then cooled down to -78°C. A 
solution of N-{3-[3-fluoro-4-(3-oxo-pyrrolidin-1-yl)phenyl]-2-oxo-oxazolidin-5-yl- 
methyl}acetamide (80.0 mg, 0.24 mmol) in 16 ml of THF was added thereto for 20 
minutes, and the resulting solution was stirred for 8 hours. The reaction was 

15 ended by adding water, and the reaction mixture was extracted with ethyl acetate. 
Organic extract was dried with magnesium sulfate and concentrated under a 
reduced pressure. The concentrated residue was purified by column 
chromatography (EtOAc:MeOH=40:1) using silica gel (230 - 400 mesh), to 
obtain 88.0 mg of product (98% yield. Hydrochloride salt was obtained by treating 

20 the product with ethyl ether saturated with hydrogen chloride gas. 



1 H NMR (CDCI 3 , 300MHz): 8 7.45(d, J=15.12, 1H), 7.09(d, J=8.61, 1H), 
6.80(m, 1H), 6.00(s, 1H), 4.77(m, 1H), 4.60(s, 2H), 4.31 (m, 2H), 4.02(t f J=8.80, 
1H), 3.75(m, 2H), 3.61(m, 3H), 3.18(m, 2H), 2.03 (s, 3H), 1.37(t, J=7.14, 3H). 

25 
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Example 5) Preparation of N-[[(5S)-3-[3-fluoro-4-(4-(1-cya 
ethylidene)piperidin-1-yl)phe^ and 
hydrochloride salt thereof 

5 120 mg of 60% NaH (3.01 mmol) was dissolved in 6 ml of purified 

tetrahydrofuran, and a solution of triethyl 3-cyano-3-(diethoxyphosphoryl)- 
propionic acid ethyl ester (791 mg, 3.01 mmol) in 0.5 ml of tetrahydrofuran was 
slowly added thereto. The resulting solution was then stirred for two and a half 
hours at room temperature. N-[(5S)-3-[3-fluoro-4-(4-oxopiperidinyl)phenyl]-2-oxo- 

10 5-oxazolidinyl]methylacetamide (300 mg, 0.86 mmol) was added to the above 
solution, and the resulting solution was stirred for 20 hours at room temperature. 
After adding water to the reaction mixture, the water layer was extracted with 
dichloromethane. Organic extract was dried with magnesium sulfate and 
concentrated under a reduced pressure. The concentrated residue was purified by 

15 column chromatography using 10% methanol in ethyl acetate, to obtain 84.8 mg 
(22% yield)of the desired product as a solid. 

1 H NMR (CDCI 3 , 300MHz): 8 7.45(d, J=15.12, 1H), 7.09(d, J=8.61, 1H), 
6.80(m, 1H), 6.00(s, 1H), 4.77(m, 1H), 4.60(s, 2H), 4.31 (m, 2H), 4.02(t, J=8.80, 
20 1H), 3.75(m, 2H), 3.61(m, 3H), 3.18(m, 2H), 2.03 (s, 3H), 1.37(t, J=7.14, 3H). 

Example 6) Preparation of N-[[(5S)-3-[3-fluoro-4-(4-dicyanomethylidenepiperidinyl) 
phenyl]-2-oxo-5-oxazolidinyl]methyl]acetamide and hydrochloride salt thereof 



25 N-[(5S)-3-[3-fluoro-4-(4-oxopiperidinyl)phenyl]-2-oxo-5-oxazolidinyl]methyl 
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acetamide (20.0 mg, 0.06 mmol) was dissolved in 1 ml of dichloromethane, and 
malononitrile (3.8 mg, 0.06 mmol) and Al 2 0 3 (17.2 mg, Basic, I™, Aldrich) were 
added thereto. The resulting solution was stirred for 18 hours at 40°C, and then 
washed with water. The water layer was extracted with dichloromethane, and 
5 organic extract was dried with anhydrous magnesium sulfate, which was then 
filtered off. The filtrate was concentrated under a reduced pressure, to obtain 23.7 
mg (99% yield) of desired product. Hydrochloride salt was obtained by treating the 
product with ethyl ether saturated with hydrogen chloride gas. 

10 1 H NMR (300MHz, CDCI 3 ): 5 7.47 (dd, J=14.0 Hz, 1.2 Hz, 1H), 7.09 (dd, 

J=8.7, 1.1 Hz, 1H), 6.92 (t, J=9.1 Hz, 1H), 6.31 (s, br, 1H), 4.77 (m, 1H), 3.99 (t, 
J=9.1 Hz, 1H), 3.76 (t, J=7.1Hz, 1H), 3.67 (m, 2H), 3.26 (t, J=5.5 Hz, 4H), 2.92 (t, 
J=5.4 Hz, 4H), 1.99 (s, 3H); IR (KBr, cm" 1 ): 3300, 2924, 2232, 1750, 1656, 1418, 
1382, 1216, 866, 752. 

15 

Example 7) Preparation of N-[[(5S)-3-[3-fluoro-4-((4-(1 -ethoxycarbonyl-1 - 
cyano)methylidene)piperidinyl)phenyl]-2-oxo-5-oxazolidinyl]methyl]acetamide and 
hydrochloride salt thereof 

20 N-[(5S)-3-[3-fluoro-4-(4-oxopiperidinyl)phenyl]2-oxo-5-oxazolidinyl]methyl- 
acetamide (2.42g, 6.93 mmol), ethyl cyanoacetate (6 ml, excess) and Al 2 0 3 (2.08 
g, 20.4 mmol, Basic, I™, Aldrich) were put into a reactor, and the resulting solution 
was then stirred for 24 hours at 90 - 100°C. The reaction mixture is filtered using 
cellite. The filtrate was washed with water and then extracted with 

25 dichloromethane. Organic extract was dried with anhydrous magnesium sulfate 



I 



and then concentrated under a reduced pressure. The concentrated residue was 
purified by column chromatography using 10% methanol-ethyl acetate, to obtain 
1.89g (61% yield) of desired product. Hydrochloride salt was obtained by treating 
the product with ethyl ether saturated with hydrogen chloride gas. 

5 

1 H NMR (CDCI 3 , 300MHz,): 8 7.42 (dd, J=14.1 Hz, J=2.6 Hz, 1H), 7.04 (dd, 
J=8.8 Hz, J= 2.1 Hz, 1H), 6.89 (t, J=9.1 Hz, 1H), 6.68 (t, J=5.3 Hz, 1H), 4.76 (m, 
1H), 4.27 (q, J=7.1 Hz, 2H), 4.00 (t, J=9.0Hz, 1H), 3.74 (m, 1H), 3.62 (m, 2H), 
3.30-3.22 (m, 4H), 3.16 (t, J=5.5 Hz, 2H), 2.91 (t, J=5.7 Hz, 2H), 2.00 (s, 3H), 
10 1.32 (t, J=7.1 Hz,3H); 

IR (KBr, cm" 1 ): 924, 2232, 1750, 1656, 1518, 1418, 1382, 1216, 866, 752. 

Example 8) Preparation of N-[[(5S)-3-[3-fluoro-4-(4-cyanomethylidenepiperidinyl)- 
phenyl]-2-oxo-5-oxazolidinyl]methyl]acetamide salt thereof 

15 

80% NaH (12.9 mg, 0.43 mmol) was dissolved in 0.5 ml of purified 
tetrahydrofuran, and diethyl cyanomethyl phosphonate (55.7 mg, 0.32 mmol) was 
slowly added thereto. The resulting solution was stirred for one hour at room 
temperature. N-[(5S)-3-[3-fluoro-4-(4-oxopiperidinyl)phenyl]-2-oxo-5-oxazolidinyl]- 

20 methylacetamide (100 mg, 0.29 mmol) was added to the above solution, which 
was then stirred for 3 hours at room temperature. Water was poured onto the 
reaction mixture, and water layer was then extracted with dichloromethane. 
Organic extract was dried with anhydrous magnesium sulfate, which was then 
filtered off, and the filtrate was concentrated under a reduced pressure. The 

25 concentrated residue was purified by column chromatography using 10% 



methanol-ethyl acetate, to obtain 105 mg (64% yield) of desired product. 
Hydrochloride salt was obtained by treating the product with ethyl ether saturated 
with hydrogen chloride gas. 

5 1 H NMR (300MHz, CDCI 3 ): 8 7.47 (dd, J=14.1 Hz, J=2.55 Hz, 1H), 7.16 

(dd, J=8.79, J=1.62 Hz, 1H), 6.94 (t, J=2.49 Hz, 1H), 6.23 (t, J=6.09 Hz, 1H), 5.12 
(s, 1H), 4.78 (m, 1H), 4.16-4.00 (m, 1H), 3.79-3.72 (m, 1H), 3.69-3.58 (m, 2H), 
3.20-3.10 (m, 4H), 2.78 (t, J=5.28 Hz, 2H), 2.54 (t, J=5.28 Hz, 2H), 2.00 (s, 3H); 

13 C NMR (300MHz, CDCI 3 ): 5 171.91 (-NHCOCH 3 ), 164.45 (Ph, C-F), 
10 157.01 (isoxazole carbonyl), 155.09 (piperidinyl C=), 114.65 (CN), 108.14 
(H(CN)C=), 23.07 (-NHCOCH 3 ); 

IR (KBr, cm" 1 ) 2232 (CN); 

HRMS (FAB + ) C19H22FN4O3 calculated: 373.1598, found: 373.1676. 

15 Example 9) Preparation of N-[[(5S)-3-[3-fluoro-4-((4-(3-thiophen-2-yl-5-isoxazolyl)- 
methylidene)piperidinyl)phenyl]-2-oxo-5-oxazolidinyl]methyl]acetamide and hydro- 
chloride salt thereof 

80% NaH (17.2 mg, 0.57 mmol) was dissolved in 1.0 ml of purified 
20 tetrahydrofuran, and diethyl 3-(2-thiophenyl)-5-isoxazolmethylene phosphonate 
(129 mg, 0.43 mmol) was slowly added thereto. The resulting solution was stirred 
for one hour at room temperature. N-[(5S)-3-[3-fluoro-4-(4-oxopiperidinyl)phenyl]- 
2-oxo-5-oxazolidinyl]methylacetamide (100 mg, 0.29 mmol) was added to the 
above solution, which was then stirred for 20 hours at room temperature. Water 
25 was poured onto the reaction mixture, and water layer was extracted with 
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dicholoromethane. Organic extract was dried with anhydrous magnesium sulfate, 
which was then filtered off, and the filtrate was concentrated under a reduced 
pressure. The concentrated residue was purified by column chromatography using 
10% methanol-ethyl acetate, to obtain 42.4 mg (20% yield) of desired product. 
5 Hydrochloride salt was obtained by treating the product with ethyl ether saturated 
with hydrogen chloride gas. 

1 H NMR (300MHz, CDCI 3 ): 5 7.43 (dd, J=17.0, 13.5 Hz, 2H), 7.11 (t, J=3.5 
Hz, 1H), 7.04 (d, J=9.0 Hz, 1H), 6.92 (t, J=8.8 Hz, 1H), 6.32 (t, J=7.2 Hz, 1H), 6.20 
10 (s, 1H), 4.77 (m, 1H), 4.01 (m, 1H), 3.75 (m, 1H), 3.63 (m, 2H), 3.15 (m, 4H), 2.95 
(t, J=4.5 Hz, 2H), 2.52 (t, J=4.5 Hz, 2H), 2.01 (s, 1H). 

Example 10) Preparation of N-[[(5S)-3-[3-fluoro-4-((4-(3-(3-methyl-isothiazol-4-yl)- 
isoxazolyl)methylidene)piperidinyl)phenyl]-2-oxo-5-oxazolidinyl]methyl]acetamide 
15 and hydro-chloride salt thereof 

80% NaH (17.2 mg, 0.57 mmol) was dissolved in 1.0 ml of cleanly purified 
tetrahydrofuran, and 3-(2-isothiophenyl)-5-isoxazolmethylene phosphonate (136 
mg, 0.43 mmol) was slowly added thereto. The resulting solution was stirred for 

20 one hour at room temperature. N-[(5S)-3-[3-fluoro-4-(4-oxopiperidinyl)phenyl]-2- 
oxo-5-oxazolidinyl]methylacetamide (100 mg, 0.29 mmol) was added to the above 
solution, which was then stirred for 20 hours at room temperature. Water was 
poured onto the reaction mixture, and water layer was extracted with 
dicholoromethane. Organic extract was dried with magnesium sulfate, which was 

25 then filtered off, and the filtrate was concentrated under a reduced pressure. The 
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concentrated residue was purified by column chromatography using 10% 
methanol-ethyl acetate, to obtain 31.9 mg (15% yield) of desired product. 
Hydrochloride salt was obtained by treating the product with ethyl ether saturated 
with hydrogen chloride gas. 

5 

1 H NMR (300MHz, CDCI 3 ): 8 8.87 (s, 1H), 7.3 (dd, J=18.0 Hz, J=2.46 Hz, 
1H), 7.07 (dd, J=18 Hz, J=1.8 Hz, 1H), 6.95 (s, 1H), 6.38 (t, J=6.1 Hz, 1H), 6.32 (s, 
1H), 6.23 (s, 1H), 4.77 (s, 1H), 4.07-3.98 (m, 1H), 3.79-3.71 (m, 1H), 3.69-3.52 (m, 
2H), 3.18 (t, J=5.34 Hz, 4H), 2.99 (t, J=5.1 Hz, 2H), 2.60 (t, J=5.1 Hz, 2H), 2.01 (s, 
10 3H). 

Example 11) Preparation of N-[[(5S)-3-[3-fluoro-4-(4-ethoxycarbonylmethylidene- 
piperidinyl)phenyl]-2-oxo-5-oxazolidinyl]methyl]acetamide and hydrochloride salt 
thereof 

15 

80% NaH (3.1 mg, 0.10 mmol) was dissolved in 1.0 ml of cleanly purified 
dimethoxyethane, and triethyl phosphonoacetate (2.1 ml, 0.10 mmol) was slowly 
added thereto. The resulting solution was stirred for 2 hours at room temperature. 
N-[(5S)-3-[3-fluoro-4-(4-oxopiperidinyl)phenyl]-2-oxo-5-oxazolidinyl]methylacet- 

20 amide (30.0 mg, 0.09 mmol) was added to the above solution, which was then 
stirred for 2 hours at room temperature. Water was poured onto the reaction 
mixture, and water layer was extracted with dicholoromethane. Organic extract 
was dried with magnesium sulfate, which was then filtered off, and the filtrate was 
concentrated under a reduced pressure. The concentrated residue was purified by 

25 column chromatography using 10% methanol-ethyl acetate, to obtain 23.2 mg 
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(64% yield) of desired product. Hydrochloride salt was obtained by treating the 
product with ethyl ether saturated with hydrogen chloride gas. 



1 H NMR (300MHz, CDCI 3 ): 6 7.42 (dd, J=12.0 Hz, J=3.0 Hz, 1H), 7.05 (dd, 
5 J=12.0 Hz, J=3.0 Hz, 1H), 6.92 (t, J=9.0 Hz, 1H), 6.47 (t, J=4.5 Hz, 1H), 5.71 (s, 
1H), 4.78 (m, 1H), 4.17 (q, J=7.5 Hz, 2H), 3.78-3.60 (m, 5H), 3.11 (s, br, 4H), 2.49 
(t, J=3.0 Hz, 2H), 2.01 (s, 3H), 1.39 (t, J=7.5 Hz, 3H). 

Example 12) Preparation of N-[[(5S)-3-[3-fluoro-4-(4-methylcarbonylmethylidene- 
10 piperidinyl)phenyl]-2-oxo-5-oxazolidinyl]methyl]acetamide and hydrochloride salt 
thereof 

80% NaH (6.0 mg, 0.20 mmol) was dissolved in 1.0 ml of cleanly purified 
tetrahydrofuran, and diethoxy 2-oxopropylphosphonate (38.5 |J, 0.20 mmol) was 

15 slowly added thereto. The resulting solution was stirred for 2 and a half hours at 
room temperature. N-[(5S)-3-[3-fluoro-4-(4-oxopiperidinyl)phenyl]-2-oxo-5-oxazol- 
idinyl]methylacetamide (57.5 mg, 0.17 mmol) was added to the above solution, 
which was then stirred for 3 hours at room temperature. Water was poured onto 
the reaction mixture, and water layer was extracted with dicholoromethane. 

20 Organic extract was dried with magnesium sulfate, which was then filtered off, and 
the filtrate was concentrated under a reduced pressure, to obtain 58.5 mg (91% 
yield) of desired product of yellow color. Hydrochloride salt was obtained by 
treating the product with ethyl ether saturated with hydrogen chloride gas. 

25 1 H NMR (300MHz, CDCI 3 ): 5 7.41 (dd, J=14.2 Hz, 2.1 Hz, 1H), 7.03 (dd, 
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J=8.8 Hz, 2.6 Hz, 1H), 6.92 (t, J=9.1 Hz, 1H), 6.42 (t, J=6.0 Hz, 1H), 6.09 (s, 1H), 
4.76 (m, 1H), 4.00 (m, 1H), 3.74 (dd, J=6.8 Hz, 2.4 Hz, 1H), 3.65 (m, 2H), 3.170- 
3.09 (m, overlap, 6H), 2.45 (t, J=5.1 Hz, 2H), 2.20 (s, 3H), 2.01 (s, 3H). 

5 Example 13) Preparation of N-[[(5S)-3-[3-fIuoro-4-(4-(1-ethoxycarbonylethylidene)- 
piperidinyl)phenyl]-2-oxo-5-oxazolidinyl]methyl]acetanriide and hydrochloride salt 
thereof 

80% NaH (6.0 mg, 0.20 mmol) was dissolved in 1.0 ml of cleanly purified 
10 dimethoxyethane, and triethyl 2-phosphonoacetate (43 ^1, 0.20 mmol) was slowly 
added thereto. The resulting solution was stirred for 2 hours at room temperature. 
N-[(5S)-3-[3-fluoro-4-(4-oxopiperidinyl)phenyl]-2-oxo-5-oxazolidinyl]methylacet- 
amide (50.0 mg, 0.14 mmol) was added to the above solution, which was then 
stirred for 20 hours at room temperature. Water was poured onto the reaction 
15 mixture, and water layer was extracted with dicholoromethane. Organic extract 
was dried with magnesium sulfate, which was then filtered off, and the filtrate was 
concentrated under a reduced pressure. The concentrated residue was purified by 
column chromatography using 10% methanol-ethyl acetate, to obtain 9.2 mg (15% 
yield) of desired product. Hydrochloride salt was obtained by treating the product 
20 with ethyl ether saturated with hydrogen chloride gas. 

1 H NMR (300MHz, CDCI 3 ): 6 7.43 (d, J=14.1 Hz, 1H), 7.09-6.93 (m, 2H), 
6.20 (t, J=2.97 Hz, 1H), 4.77 (m, 1H), 4.21 (q, J=14.3 Hz, 2H), 4.01 (t, J=8.79 Hz, 
1H), 3.79-3.60 (m, 3H), 3.10 (s, br, 4H), 2.81 (s, br, 2H), 2.54 (s, br, 2H), 2.01 (s, 
25 3H), 1.91 (s, 3H), 1.31 (t, J=14.3 Hz, 3H). 
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Example 14) Preparation of N-[[(5S)-3-[3-fluoro-4-(4-carboxymethylidene 
piperidinyl)phenyl]-2-oxo-5-oxazolidinyI]methyl]acetamide and sodium salt thereof 

5 14-1) Preparation of allyl diethoxyphosphonyl acetate 

Diethyl phosphono acetic acid (1.0 g, 5.10 mmol) was dissolved in 5 ml of 
N.N-dimethylformamide, and potassium carbonate (1.06 g, 7.65 mmol) and allyl 
bromide (1.0 ml, 11.7 mmol) were added thereto. The resulting solution was stirred 

10 for one hour at 30-40°C, and then cooled down to room temperature. Water was 
poured to the mixture, and water layer was extracted with ethyl acetate. Organic 
extract was dried with magnesium sulfate, which was then filtered off, and the 
filtrate was then concentrated under a reduced pressure. The residue was purified 
by column chromatography using 50% hexane-ethyl acetate to give 518 g (43%) 

15 of the desired product. 

14-2) Preparation of (5S)-N-[3-[fluoro -4-(4-allyloxycarbonylmethylidene)piperidin- 
yl]phenyl]-2-oxo-5-oxazolidinyl]methylacetatamide 

20 NaH 15.5 mg (80%, 0.52 mmol) was dissolved in 1 ml of clearly purified, 

allyl diethyoxyphosphonyl acetate 122 mg (0.52 mmol) was added thereto, and 
then the mixture was stirred at room temperature for 2 hours. To the reaction 
mixture, N-[(5S)-3-[3-fluoro-4-(4-oxopiperidinyl)phenyl]-2-oxo-5-oxazolidinyl]methyl 
acetatamide 50.0 mg (0.14 mmol) was added, and stirred at room temperature for 

25 20 hours, and then refluxed for 3.5 hours. Water was added to the reaction 
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mixture, and the aqueous phase was extracted with dichloromethane. Organic 
extracts were dried with magnesium sulfate, and the magnesium sulfate was 
filtered off to give 110 mg (59%) of yellow desired product. 

5 14-3) Preparation of N-[[(5S)-3-[3-fluoro-4-(4-carboxymethylidenepiperidinyl)- 
phenyl]-2-oxo-5-oxazolidinyl]methyl]acetamide 

(5S)-N"[3-[fluoro-4-(4-allyloxycarbonylmethylidene)piperidinyl]phenyl]-2- 
oxo-5-oxazolidinyl]methylacetamide (98 mg, 0.23 mmol), sodium 2-ethyl 

10 hexanoate (55.8 mg, 0.34 mmol), triphenyl phosphine (6.0 mg, 0.02 mmol) and 
tetrakis(triphenyl phosphine) palladium (0) (5.2 mg, 0.005 mmol) were dissolved in 
1 ml of dichloromethane. The resulting solution was stirred for 20 hours at room 
temperature. Acetone was then added to the above solution to form solid, which 
was filtered and washed with ether, to obtain 55.8 mg (59% yield) of desired 

15 product as a white solid. 

1 H NMR (300MHz, CD 3 OD): 5 7.47 (dd, J=14.5 MHz, J=1.86 MHz, 1H), 
7.12 (dd, J=8.79 MHz, J=1.14 MHz, 1H), 7.03 (t, J=9.09 MHz, 1H), 5.73 (s, 1H), 
20 4.76 (m, 1H), 4.10 (t, J=9.06 MHz, 1H), 3.77 (dd, J=9.06 MHz, J=6.57 MHz, 1H), 
3.54 (d, J=4.95 MHz, 2H), 3.06 (m, 4H), 2.95 (d, J=4.74 MHz, 2H), 2.38 (t, J=12.2 
MHz, 2H), 1.95 (s, 3H). 

Example 15) Preparation of N-[[(5S)-3-[3-fluoro-4-((4-(1-ethoxycarbonyl-1-chloro)- 
25 methylidene)piperidinyl)phenyl]-2-oxo-5-oxazolidinyl]methyl]acetamide and 
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hydrochloride salt thereof 



80% NaH (7.2 mg, 0.24 mmol) was dissolved in 1.0 ml of purified 
tetrahydrofuran, and triethyl 2-chloro-2-phosphonoacetate (51.4 jal, 0.24 mmol) 
5 was slowly added thereto. The resulting solution was stirred for 1 and a half hours 
at room temperature. N-[(5S)-3-[3-fluoro-4-(4-oxopiperidinyl)phenyl]-2-oxo-5- 
oxazolidinyl]methylacetamide (60.0 mg, 0.17 mmol) was added to the above 
solution, which was then stirred for 4 hours at room temperature. Water was 
poured onto the reaction mixture, and water layer was extracted with 

10 dicholoromethane. Organic extract was dried with anhydrous magnesium sulfate, 
which was then filtered off, and the filtrate was concentrated under a reduced 
pressure. The concentrated residue was purified by column chromatography using 
10% methanol-ethyl acetate, to obtain 30 mg (38% yield) of desired product. 
Hydrochloride salt was obtained by treating the product with ethyl ether saturated 

15 with hydrogen chloride gas. 

1 H NMR (300MHz, CDCI 3 ): 8 7.41 (d, J=14.2 Hz, 2.2 Hz, 1H), 7.03 (dd, 
J=8.8 Hz, 1.8Hz, 1H), 6.91 (t, J=9.2 Hz, 1H), 6.57 (t, J=6.0 Hz, 1H), 4.76 (m, 1H), 
4.26 (q, J=7.1 Hz, 2H), 3.98 (t, J=6.2 Hz, 1H), 3.74 (t, J=8.8 Hz, 1H), 3.62 (m, 2H), 
20 3.12 (m, 4H), 2.98 (t, J=5.5 Hz, 2H), 2.79 (t, J=5.5 Hz, 2H), 1.98 (s, 3H), 1.33 (t, 
J=7.1 Hz, 3H). 

Example 1 6) Preparation of N-[[(5S)-3-[3-fluoro-4-(4-( 1 - 

cyanoethylidene)piperidtnyl)- phenyl]-2-oxo-5-oxazolidinyl]methyl]acetamide and 
25 hydrochloride salt thereof 
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80% NaH (7.4 mg, 0.246 mmol) was dissolved in 1.0 ml of cleanly purified 
tetrahydrofuran, and diethyl 2-cyanomethylphosphonoacetate (37 |il, 0.21 mmol) 
was slowly added thereto. The resulting solution was stirred for one and a half 
5 hours at room temperature. N-[(5S)-3-[3-fluoro-4-(4-oxopiperidinyl)phenyl]-2-oxo- 
5-oxazolidinyl]methylacetamide (60.0 mg, 0.17 mmol) was added to the above 
solution, which was then stirred for 20 hours at room temperature, and 
subsequently stirred 20 hours at 60°C. Water was poured onto the reaction 
mixture, and water layer was extracted with dicholoromethane. Organic extract 
10 was dried with anhydrous magnesium sulfate, which was then filtered off, and the 
filtrate was concentrated under a reduced pressure. The concentrated residue was 
purified by column chromatography using 10% methanol-ethyl acetate, to obtain 
21 mg (32% yield) of desired product. Hydrochloride salt was obtained by treating 
the product with ethyl ether saturated with hydrogen chloride gas. 

15 

1 H NMR (300MHz, CDCI 3 ): 5 7.43 (d, J=14.2 Hz, 2.6 Hz, 1H), 7.05 (dd, 
J=8.8 Hz, 1.7 Hz, 1H), 6.91 (t, J=9.1 Hz, 1H), 6.40 (t, J=6.3 Hz, 1H), 4.77 (m, 1H), 
4.00 (m, 1H), 3.76 (m, 1H), 3.64 (m, 2H), 3.12 (m, 4H), 2.77 (t, J=5.4 Hz, 2H), 2.54 
(t, J=5.5 Hz, 2H), 2.00 (s, 3H), 1.93 (s, 3H). 

20 

Example 17) Preparation of N-[(5S)-3-[3-fluoro-4-(4-(2-oxoethylidene)piperidinyl)- 
phenyl]-2-oxo-5-oxazolidinyl]methylacetamide and hydrochloride salt thereof 



17-1) Preparation of N-(5S)-[3-[3-fluoro-4-(4-allyl-4-hydroxypiperidinyl)phenyl]-2- 
25 oxo-5-oxazolidinyl]methylacetamide 
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N-[(5S)-3-[3-fluoro-4-(4-oxopiperidinyl)pheny^ 
acetamide (100 mg, 0.29 mmol) was dissolved in 3 ml of tetrahydrofuran/water 
(v/v, 1/3), and indium (39.4 mg, 0.34 mmol) and allyl bromide (37 jxl, 0.43 mmol) 
5 were added thereto. The resulting solution was stirred for 3 hours and then filtered, 
and the filtrate was extracted with dichloromethane. Organic extract was dried with 
magnesium sulfate, which was then filtered off, and the filtrate was concentrated 
under a reduced pressure, to obtain 96.5 mg (86% yield) of white product. 

10 17-2) Preparation of N-^SSJ-S-IS-fluoro^^^^-trihydroxypropylideneJpiperidin- 
yl]phenyl]-2-oxo-5-oxazolidinyl]methylacetamide 

N-(5S)-[3-[3-fluoro-4-(4-allyl-4-hydroxypiperidinyl)phenyl]-2-oxo-5-oxazol- 
idinyl]methylacetamide (20 mg, 0.05 mmol), N-methylmorpholine N-oxide (50% 
15 aqueous solution, 19.2 mmol) and catalytic amount of osmium tetraoxide were 
added to 80% acetone, and the resulting solution was stirred for one hour at room 
temperature. Magnesium sulfate was added to the above solution, which was then 
stirred for 10 minutes, and solid was filtered. The filtrate was concentrated under a 
reduced pressure, to obtain 15.4 mg (68% yield) of yellow solid. 

20 

17-3) Preparation of N-[(5S)-3-[3-fluoro-4-(1-hydroxy-2-formylpropyl)piperidinyl]- 
phenyl-2-oxo-5-oxazolidinyl]methylacetamide 

N-[(5S)-3-[3-fluoro-4-(1-hydroxy-2,3-dihydroxypropylidene)piperidinyl]- 
25 phenyl]-2-oxo-5-oxazolidinyl]methylacetamide (1.38 g, 3.20 mmol) was dissolved 
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in 50% aqueous methanol solution, and sodium periodate (883 mg, 4.13 mmol) 
was added thereto. The resulting solution was stirred for one and a half hour at 
room temperature and then extracted with ethyl acetate several times. Organic 
extracts were collected and dried with anhydrous magnesium sulfate, which was 
5 then filtered off, and the filtrate was concentrated under a reduced pressure. The 
concentrated residue was purified by column chromatography using 10% 
methanol-ethyl acetate, to obtain 612 mg (49% yield) of desired product. 

17-4) Preparation of N-[(5S)-3-[3-fluoro-4-(4-(2-oxoethylidene)piperidinyl)- phenyl]- 
10 2-oxo-5-oxazolidinyl]methylacetamide and hydrochloride salt thereof 

N-[(5S)-3-[3-fluoro-4-(4-hydroxy-4-(2-formyl)piperidinyl)phenyl]-2-oxo-5- 
oxazolidinyl]methylacetamide (570 mg, 1.45 mmol) was dissolved in 10 ml of 
dichloromethane, and triethylamine (505 jil, 3.63 mmol) and 4-N.N- 

15 dimethylaminopyridine (354 mg, 2.90 mmol) were added thereto. The resulting 
solution was stirred for 10 minutes, and methanesulfonyl chloride (224 jal, 2.90 
mmol) was slowly added thereto. The resulting solution was then stirred for 3 
hours at 0°C and then washed with water, and water layer was extracted with 
dichloromethane. Organic extract was dried with anhydrous magnesium sulfate, 

20 which was filtered off, and the filtrate was concentrated under a reduced pressure. 
The concentrated residue was purified by column chromatography, to obtain 120 
mg (22% yield) of desired product. Hydrochloride salt was obtained by treating the 
product with ethyl ether saturated with hydrogen chloride gas. 

25 1 H NMR (CDCI 3) 300MHz,): 5 10.0 (d, J=8.0 Hz, 1H), 7.45 (dd, J=14.1 Hz, 
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2.4 Hz, 1H), 7.07 (dd, J=8.7 Hz, 2.3 Hz, 1H), 6.95 (t, J=9.1 Hz, 1H), 6.19 (t, J=5.9 
Hz, 1H), 5.93 (d, J=8.0Hz, 1H), 4.76 (m, 1H), 4.02 (t, J=8.9 Hz, 1H), 3.76 (t, J=6.7 
Hz, 1H), 3.61 (m, 2H), 3.20 (m, 4H), 3.01 (t, J=5.7 Hz, 2H), 2.58 (t, J=5.5 Hz, 2H), 
2.01 (s, 3H). 

5 

Example 18) Preparation of N-[[(5S)-3-[3-fluoro-4-(4-(2-hydroxyiminoethylidene)- 
piperidinyl)phenyl]-2-oxo-5-oxazolidinyl]methyl]acetam and 
hydrochloride salt thereof 

10 N-[(5S)-3-[3-fluoro-4-(4-(2-oxoethylidene)piperidinyl)phenyl]-2-oxo-5-oxa- 
zolidinyl]methylacetamide (30 mg, 0.08 mmol) was dissolved in 1 ml of 
ethanol/water (v/v, 1/2), and sodium carbonate (5.1 mg, 0.05 mmol) and 
hydroxylamine hydrochloride salt (7.2 mg, 0.10 mmol) were added thereto. The 
resulting solution was stirred for 2 hours at 50°C. Water was poured onto the 

15 reaction mixture, and water layer was extracted with ethyl acetate. Organic extract 
was dried with anhydrous magnesium sulfate, which was then filtered off, and the 
filtrate was concentrated under a reduced pressure, to obtain 22 mg (71% yield) of 
desired product. Hydrochloride salt was obtained by treating the product with ethyl 
ether saturated with hydrogen chloride gas. 

20 

1 H NMR (300MHz, CD 3 OD): 5 ppm 8.06 (d, J=10.4 Hz, 1H), 7.46 (dd, 
J=14.5 Hz, 2.5 Hz, 1H), 7.13 (dd, J=8.8 Hz, 2.3 Hz, 1H), 7.02 (t, J=9.1 Hz, 1H), 
5.94 (d, J=10.4 Hz, 1H), 4.77 (m, 1H), 4.09 (t, J=9.1 Hz, 1H), 3.76 (m, 1H), 3.52 (d, 
J=7.3 Hz, 2H), 3.08 (m, 4H), 2.65 (t, J=5.4 Hz, 1H), 2.59 (t, J=5.5 Hz, 1H), 2.47 (m, 
25 2H), 1.95 (s, 3H). 



Example 19) Preparation of N-[[(5S)-3-[3-fluoro^-(4-(2-methoxyiminoethylidene)- 
piperidinyl)phenyl]-2-oxo-5-oxazolidinyl]methyl]acetamide and hydrochloride salt 
thereof 

5 

N-[(5S)-3-[3-fluoro-4-(4-(2-oxoethylidene)piperidinyl)phenyl]-2-oxo-5-oxa- 
zolidinyljmethylacetamide (30 mg, 0.08 mmol) was dissolved in 1 ml of 
ethanol/water (v/v, 1/2), and sodium carbonate (5.1 mg, 0.05 mmol) and 
methoxyamine hydrochloride salt (8.7 mg, 0.10 mmol) were added thereto. The 

10 resulting solution was stirred for 2 hours at 50°C. Water was poured onto the 
reaction mixture, and water layer was extracted with ethyl acetate. Organic extract 
was dried with anhydrous magnesium sulfate, which was then filtered off, and the 
filtrate was concentrated under a reduced pressure, to obtain 25.7 mg (80% yield) 
of desired product. Hydrochloride salt was obtained by treating the product with 

15 ethyl ether saturated with hydrogen chloride gas. 

1 H NMR (300MHz, CD 3 OD): 5 8.08 (d, J=10.4 Hz, 1H), 7.46 (dd, J=14.3 
Hz, 2.3 Hz, 1H), 7.13 (dd, J=8.9 Hz, 2.4 Hz, 1H), 7.02 (t, J=9.2 Hz, 1H), 5.90 (d, 
J=10.4 Hz, 1H), 4.77 (m, 1H), 4.079 (t, J=9.1 Hz, 1H), 3.80-3.74 (m, 4H), 3.55 (d, 
20 J=4.7 Hz, 2H), 3.09 (m, 4H), 2.65 (t, J=5.3 Hz, 1H), 2.59 (t, J=5.2 Hz, 1H), 2.47 (t, 
J=5.0 Hz, 2H), 2.00 (s, 3H). 

Example 20) Preparation of N-[[(5S)-3-[3-fluoro-4-(4-(2-hydroxyiminopropylidene)- 
piperidinyl)phenyl]-2-oxo-5-oxazolidinyl]methyl]acetamide and hydrochloride salt 
25 thereof 
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N-[(5S)-3-(3-fluoro^-(4-acetylethylidenepiperidinyl))-2-oxo-5-oxazolidinyl]- 
methylacetamide (40 mg, 0.10 mmol) was dissolved in 1 ml of ethanol/water (v/v, 
1/2), and sodium carbonate (6.6 mg, 0.06 mmol) and hydroxyamine hydrochloride 
5 salt (9.30 mg, 0.13 mmol) were added thereto. The resulting solution was stirred 
for 2 hours at 50°C. Water was poured onto the reaction mixture, and water layer 
was extracted with ethyl acetate. Organic extract was dried with anhydrous 
magnesium sulfate, which was then filtered off, and the filtrate was concentrated 
under a reduced pressure, to obtain 17.8 mg (43% yield) of desired product. 
10 Hydrochloride salt was obtained by treating the product with ethyl ether saturated 
with hydrogen chloride gas. 

1 H NMR (300MHz, CDCI 3 ): 5 7.44 (dd, J=14.6 Hz, 1.1 Hz, 1H), 7.11 (dd, 
J=8.9 Hz, 1.7 Hz, 1H), 7.04 (m, 1H), 5.70 (s, 1H), 4.75 (m, 1H), 4.08 (t, J=8.9 Hz, 
15 1H), 3.75 (dd, J=9.1 Hz, 6.5 Hz, 1H), 3.52 (m, 2H), 3.18 (t, J=5.5 Hz, 1H), 3.08 (t, 
J=11.8 Hz, 2H), 2.99 (t, J=5.7 Hz, 2H), 2.69 (t, J=5.5 Hz, 1H), 2.42 (m, 2H), 1.96 (s, 
3H). 

Example 21) Preparation of N-[[(5S)-3-[3-fluoro-4-(4-(2-methoxyiminopropylidene)- 
20 piperidinyl)phenyl]-2-oxo-5-oxazolidinyl]methyl]acetamide and hydrochloride salt 
thereof 

N-[(5S)-3-(3-fluoro-4-(4-acetylethylidenepiperidinyl))-2-oxo-5-oxazolidinyl]- 
methylacetamide (40 mg, 0.10 mmol) was dissolved in 2 ml of ethanol/water (v/v, 
25 1/1), and potassium carbonate (14.2 mg, 0.10 mmol) and methoxyamine 
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hydrochloride salt (12.9 mg, 0.16 mmol) were added thereto. The resulting 
solution was stirred for 2 hours at 50°C. Water was poured onto the reaction 
mixture, and water layer was extracted with ethyl acetate. Organic extract was 
dried with magnesium sulfate, which was then filtered off, and the filtrate was 
5 concentrated under a reduced pressure, to obtain 32.1 mg (74% yield) of desired 
product. Hydrochloride salt was obtained by treating the product with ethyl ether 
saturated with hydrogen chloride gas. 

1 H NMR (300MHz, CDCI 3 ): 5 7.45 (dd, J=14.5 Hz, 2.3 Hz, 1H), 7.23 (dd, 
10 J=5.5 Hz, 2.3 Hz, 1H), 7.04 (m, 1H), 5.65 (s, br, 1H), 4.75 (m, 1H), 4.08 (t, J=9.0 
Hz, 1H), 3.76 (m, 4H), 3.55 (d, J=5.0 Hz, 2H), 3.18 (t, J=4.5 Hz, 1H), 3.04 (m, 4H), 
2.74 (t, J=4.5 Hz, 2H), 2.42 (t, J=3.0 Hz, 2H), 1.91 (s, 3H). 

Example 22) Preparation of N-[[(5S)-3-[3-fluoro-4-(4-(2- 

15 hydroxypropylidene)piperidinyl)- phenyl]-2-oxo-5-oxazolidinyl]methyl]acetamide 
and hydrochloride salt thereof 

N-[(5S)-3-(3-f!uoro-4-(4-acetylethylidenepiperidinyl))-2-oxo-5-oxazolidinyl]- 
methylacetamide (25 mg, 0.06 mmol) was dissolved in 2 ml of ethanol/water (v/v, 

20 1/1), and sodium borohydridee (4.8 mg, 0.13 mmol) was added thereto. The 
resulting solution was stirred for 4 hours at room temperature, to which saturated 
aqueous ammonium chloride solution was then added, stirred again, and then 
extracted with dichloromethane. Organic extract was dried with anhydrous 
magnesium sulfate, which was then filtered off, and the filtrate was concentrated 

25 under a reduced pressure, to obtain 19.4 mg (77% yield) of white solid. 
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Hydrochloride salt was obtained by treating the product with ethyl ether saturated 
with hydrogen chloride gas. 

1 H NMR (300MHz, CDCI 3 ): 6 7.39 (dd, J=14.2 Hz, 2.5 Hz, 1H), 7.03 (dd, 
5 J=8.8 Hz, 2.3 Hz, 1H), 6.90 (t, J=9.1 Hz, 1H), 6.50 (s, br, 1H), 5.28 (d, J=8.5 Hz, 
1H), 4.75 (m, 1H), 4.63 (m, 1H), 3.99 (t, J=9.1 Hz, 1H), 3.75 (m, 1H), 3.63 (m, 2H), 
3.02 (m, 4H), 2.47 (m, 2H), 2.34 (m, 2H), 2.00 (s, 3H), 1.29 (d, J=11.3 Hz, 3H). 

Example 23) Preparation of N-[[(5S)-3-[3-fluoro-4-(4-(2- 

10 acetoxypropylidene)piperidinyl)- phenyl]-2-oxo-5-oxazolidinyl]methyl]acetamide 
and hydrochloride salt thereof 

N-[(5S)-3-[3-fluoro-4-(4-(2-hydroxypropylidene)piperidinyl)phenyl]-2-oxo-5- 
oxazolidinyl]methylacetamide (30 mg, 0.08 mmol) was dissolved in 1 ml of 

15 dichloromethane, and pyridine (11 fil, 0.130 mmol) and purified acetyl chloride (9.2 
jal, 0.13 mmol) were slowly added thereto. The resulting solution was stirred for 30 
minutes while maintaining temperature at 0°C. The reaction mixture was washed 
with water, and water layer was extracted with dichloromethane. Organic extract 
was dried with anhydrous magnesium sulfate, which was then filtered off, and the 

20 filtrate was concentrated under a reduced pressure, to obtain 18.8 mg (57% yield) 
of yellow product. Hydrochloride salt was obtained by treating the product with 
ethyl ether saturated with hydrogen chloride gas. 

1 H NMR (CDCI3, 300MHz,): 8 7.39 (dd, J=14.0 Hz, 2.2 Hz, 1H), 7.03 (dd, 
25 J=8.6 Hz, 2.3 Hz, 1H), 6.92 (t, J=9.0 Hz, 1H), 6.41 (t, J=6.1 Hz, 1H), 5.62 (m, 1H), 
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5.22 (d, J=8.9 Hz, 1H), 4.75 (m, 1H), 4.00 (t, J=9.1 Hz, 1H), 3.73 (m, 1H). 3.63 (m, 
2H), 3.04 (m, 4H), 2.54 (m, 1H), 2.45 (m, 1H), 2.34 (m, 2H), 2.03-2.01 (2s, 6H), 
1.28 (d, J=6.4 Hz, 3H). 



5 Example 24) Preparation of N-[[(5S)-3-[3-fluoro-4-(4-(2- 

(chloroacetoxy)propylidene)- piperidinyl)-phenyl]-2-oxo-5-oxazolidinyl]methyl]acet- 
amide and hydrochloride salt thereof 

N-[(5S)-3-(3-fluoro-4-(4-(2-hydroxypropylidene)piperidinyl)phenyl)-2-oxo- 
10 5-oxazolidinyl]methylacetamide (30 mg, 0.08 mmol) was dissolved in 1 ml of 
dichloromethane, and pyridine (11 jxl, 0.13 mmol) and purified chloroacetyl 
chloride (10 0.13 mmol) were slowly added thereto. The resulting solution was 
stirred for 30 minutes while maintaining the temperature at 0°C. The reaction 
mixture was washed with water, and water layer was extracted with ethyl acetate. 
15 Organic extract was dried with anhydrous magnesium sulfate, which was then 
filtered off, and the filtrate was concentrated under a reduced pressure, to obtain 
25.1 mg (70% yield) of yellow product. Hydrochloride salt was obtained by treating 
the product with ethyl ether saturated with hydrogen chloride gas. 

20 1 H NMR (CDCI 3 , 300MHz,): 5 7.39 (dd, J=14.3 Hz, 2.4 Hz, 1H), 7.02 (dd, 

J=8.9 Hz, 2.3 Hz, 1H), 6.89 (t, J=9.0 Hz, 1H), 5.70 (m, 1H), 5.21 (d, J=9.1 Hz, 1H), 
7.45 (m, 1H), 4.02-3.96 (m, 3H), 3.74 (t, J=9.0 Hz, 1H), 3.62 (m, 2H), 3.10-3.06 (m, 
2H), 3.06-2.99 (m, 2H), 2.57 (m, 1H), 2.43 (m, 1H), 2.35 (m, 2H), 2.01 (s, 3H), 
1.33 (d, J=6.3 Hz, 3H). 

25 
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Example 25) Preparation of N-[[(5S)-3-[3-fluoro-4-(4-(2- 

(dichloroacetoxy)propylidene)-piperi 

amide and hydrochloride salt thereof 



5 N-[(5S)-3-(3-fluoro-4-(4-(2-hydroxypropylidene)piperidinyl)phenyl)-2-oxo- 
5-oxazolidinyl]methylacetamide (30 mg, 0.08 mmol) was dissolved in 1 ml of 
dichloromethane, and pyridine (11 jal, 0.13 mmol) and purified dichloroacetyl 
chloride (13 \x\, 0.13 mmol) were slowly added thereto. The resulting solution was 
stirred for 30 minutes while maintaining the temperature at 0°C. The reaction 
10 mixture was washed with water, and water layer was extracted with ethyl acetate. 
Organic extract was dried with anhydrous magnesium sulfate, which was then 
filtered off, and the filtrate was concentrated under a reduced pressure, to obtain 
26.4 mg (69% yield) of yellow product. Hydrochloride salt was obtained by treating 
the product with ethyl ether saturated with hydrogen chloride gas. 

15 

1 H NMR (CDCI 3l 300MHz,): 8 7.40 (dd, J=14.1 Hz, 2.5 Hz, 1H), 7.02 (dd, 
J=8.8 Hz, 2.0 Hz, 1H), 6.54 (t, J=5.9 Hz, 1H), 5.90 (s, 1H), 5.72 (m, 1H), 5.26 (d, 
J=8.9 Hz, 1H), 4.76 (m, 1H), 4.00 (t, J=9.1 Hz, 1H), 3.74 (m, 1H), 3.62 (m, 2H), 
3.11 (m, 2H), 2.97 (m, 2H), 2.56 (m, 1H), 2.49-2.32 (m, 3H), 2.02 (s, 3H), 1.38 (d, 
20 J=6.4 Hz, 3H). 

Example 26) Preparation of N-[[(5S)-3-[3-fluoro-4-(4-(cyanomethylidene) 
piperidinyl)-phenyl]-2-oxo-5-oxazolidinyl]methyl]thioacetamide and hydrochloride 
salt thereof 

25 
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N-[[(5S)-3-[3"fluoro^-(4-cyanomethylidenepiperidinyl)phenyl]-2-oxo-5-oxa- 
zolidinyl]methyl]acetamide (30 mg, 0.08 mmol) was dissolved in 2 ml of 1,4- 
dioxane, and Lawesson's reagent (35 mg, 0.08 mmol) was added thereto. The 
resulting solution was stirred for 18 hours at 100°C. The reaction mixture was 
5 washed with water, and water layer was extracted with dichloromethane. Organic 
extract was dried with anhydrous magnesium sulfate, which was then filtered off, 
and the filtrate was concentrated under a reduced pressure. The concentrated 
residue was purified by column chromatography using 10% methanol-ethyl 
acetate, to obtain 18.3 mg (52% yield) of desired product. Hydrochloride salt was 
10 obtained by treating the product with ethyl ether saturated with hydrogen chloride 
gas. 

1 H NMR (CDCI 3 , 300MHz,): 8 8.39 (s, br, 1H), 7.45 (d, J=13.5 Hz, 1H), 
7.05 (s, br, 2H), 5.21 (s, 1H), 4.99 (m, 1H), 4.21-4.18 (m, 1H), 4.13-4.04 (m, 2H), 
15 3.84 (t, J=9.2 Hz, 1H), 3.23-3.16 (m, 4H), 2.81 (t, J=5.4 Hz, 2H), 2.59 (s, 5H). 

Example 27) Preparation of N-[(5S)-3-[3-fluoro-4-(4-(1 -cyano-3-aminopropyl 
idene)piperidinyl)phenyl]-2-oxo-5-oxazolidinyl]methylacetamide and hydrochloride 
20 salt thereof 

27-1) Preparation of N-[(5S)-3-[3-fluoro-4-(4-(1-cyano-2-ethoxycarbonylethyl 
idene)piperidinyl)phenyl]-2-oxo-5-oxazolidinyl]methylacetamide 

25 NaH 7.4 mg (60%, 0.25 mmol) was dissolved in 6 ml of clearly purified, 
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triethyl 3-cyano-3-(diethyoxyphosphoryl)propionic acid ethyl ester 0.5 ml of in 
tetrahydrofuran was added thereto, and then the mixture was stirred at room 
temperature for 2.5 hours. To the reaction mixture, N-[(5S)-3-[3-fluoro-4-(4- 
oxopiperidinyl)phenyl]-2-oxo-5-oxazolidinyl]methyl acetatamide 300 mg (0.86 
5 mmol) was added, and stirred at room temperature for 20 hours. Water was added 
to the reaction mixture, and the aqueous phase was extracted with 
dichloromethane. Organic extracts were dried with magnesium sulfate, and 
concentrated under a reduced pressure. The residue was purified by column 
chromatography using 10% methanol-ethyl acetate to give 84.8 mg (22%) of 
10 desired product. 

27-2) Preparation of N-[(5S)-3-[3-fluoro-4-(4-(1 -cyano-4-hydroxybutylidene) 
piperidinyl)phenyl]-2-oxo-5-oxazolidinyl]methylacetamide 

15 (5S)-N-[3-fluoro-4-(4-(1-cyano-2-ethoxycarbonylethylidene)piperidinyl)- 
phenyl]-2-oxo-5-oxazolidinyl]methylacetamide (48 mg, 0.11 mmol) was dissolved 
in 3 ml of tetrahydrofu ran/water mixture (1/2), and sodium borohydride 10 mg 
(0.11 mmol) was added to the reaction mixture. The resulting mixture was stirred 
at 0°C for 3 hours and then stirred at room temperature for 16 hours. Saturated 

20 ammonium chloride solution was added to the reaction mixture, which was then 
stirred for 5 minutes. Aqueous phase was extracted with ethyl acetate, and organic 
phase was dried with magnesium sulfate, and then concentrated under a reduced 
pressure to give 38.9 mg (89% yield) of desired product as a yellow solid. 

25 27-3) Preparation of N-[(5S)-3-[3-fluoro-4-(4-(1 -cyano-4-methansulfonyloxy) 
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butylidene)piperidinyl]phenyl]-2-oxo-5-oxazolidinyl]methylacetamide 

N-[(5S)-3-[3-fluoro-4-(4-(1-cyano-4-hydroxybutylidene) piperidinyl)phenyl]- 
2-oxo-5-oxazolidinyl]methylacetamide 38.9 mg (0.09 mmol) and triethylamine 48 
5 pi (0.35 mmol) were dissolved in 1 ml of dichloromethane, and methansulfonyl 
chloride 21 pi (0.27 mmol) was added thereto, and then the resulting mixture was 
siirred for 2 hours. The reaction mixture was washed with water, and aqueous 
phase was extracted with dichloromethane. Organic phase was dried with 
magnesium sulfate, and concentrated under a reduced pressure to give 46 mg 
10 (99% yield) of desired product. 

27-4) Preparation of N-[(5S)-3-[3-fluoro-4-(4-(1-cyano-4-azido)butylidene) 
iperidinyl]phenyl]-2-oxo-5-oxazolidinyl]methylacetamide 

15 N-[(5S)-3-[3-fluoro-4-(4-(1-cyano-4-methansulfonyloxy)butylidene)- 

piperidinyl]phenyl]-oxo-5-oxazolidinyl]methylacetamide 46 mg (0.09 mmol) was 
dissolved in 1 ml of N.N-dimethylformamide, and sodium azide 48 mg (0.74 mmol) 
was added thereto. The resulting mixture was stirred at 80°C for 18 hours. Water 
was added to the reaction mixture, and the aqueous phase was extracted with 

20 ethyl acetate. Organic extracts were dried with magnesium sulfate, and 
concentrated under a reduced pressure, to give 33.3 mg (81%) of desired product. 

27-5) Preparation of N-[(5S)-3-[3-fluoro-4-(4-(1-cyano-3-aminopropylidene) 
iperidinyl)phenyl]-2-oxo-5-oxazolidinyl]methylacetamide 

25 
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N-[(5S)-3-[3-fluoro-4-(4-(1-cyano-4-azido)butylidene) iperidinyl]phenyl]-2- 
oxo-5-oxazolidinyl]methylacetamide 33.3 mg (0.08 mmol) was dissolved in 3 ml of 
tetrahydrofuran/water mixture (1/2), and indium 35 mg (0.30 mmol) and 290 pi of 
6N hydrochloric acid were added to the reaction mixture. The resulting mixture 
5 was stirred at room temperature for 10 hours. The reaction mixture was filtered 
under a reduced pressure, and filtrate was washed with ethyl acetate several 
times. Aqueous phase was then neutralized with 3N aqueous sodium hydroxide 
and extracted with ethyl acetate. Organic extract was dried with magnesium 
sulfate, and then concentrated under a reduced pressure to give 13.0 mg (41%) of 
10 desired product. Hydrochloride salt was obtained by treating the product with ethyl 
ether saturated with hydrogen chloride gas. 

1 H NMR (CDCI 3) 300MHz,): 5 7.41 (dd, J=14.0, 2.4 Hz, 1H), 7.02 (d, J=8.8 
Hz, 1H), 6.89 (t, J=9.2 Hz, 1H), 6.73 (s, br, 1H), 4.74 (m, 1H), 4.98 (t, J=8.9 Hz, 
15 1H), 3.75 (t, J=9.2 Hz, 1H), 3.62 (t, J=5.5 Hz, 2H), 3.49 (t, J=6.6 Hz, 2H), 3.11 (m, 
4H), 2.79 (t, J=5.9 Hz, 2H), 2.63-2.51 (m, 4H), 1.96 (s, 3H) 

Anti-microbial activity test in vitro: Srains were cultivated for 18 hours at 37°C 
in Agar Dilution method using Mueller Hinton Agar, and then plane plates 
20 inoculated with the strains by diluting them two times gradually were aligned in a 
row. Minimum inhibition concentrations (MIC, jag/ml) for the representative 
compounds of the present invention were decided through visual observation, and 
the results are shown in the following table 2. 

25 
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Table 2) Results of Testing Anti-microbial Activities (MIC, \xg/m\) 



^-n. uompa. 

Nos. 
Micro-^\^ 
organism 


6 


7 


8 


9 


10 


11 


12 


13 


14 


15 


16 


17 


S. aureus 
ATCC 29213 


2 


4 


2 


32 


16 


16 


8 


16 


8 


32 


2 


8 


MRSA C2207 


4 


4 


2 


32 


16 


8 


8 


16 


8 


16 


2 


4 


MRSAC5100 


4 


4 


2 


16 


8 


8 


8 


8 


4 


16 


2 


4 


MRSA C6068 


2 


4 


1 


16 


8 


8 


16 


8 


4 


16 


2 


4 


CRSA C6043 


4 


4 


2 


16 


16 


8 


16 


8 


8 


16 


2 


4 


CRSAC1062 


4 


4 


2 


32 


16 


8 


8 


16 


16 


16 


2 


8 


MSSA C7142 


4 


4 


2 


32 


8 


16 


16 


8 


8 


8 


2 


4 


MSSA C2214 


4 


4 


4 


16 


16 


16 


16 


16 


8 


8 


2 


8 


S. epidermis 

ATpp-l 999Q 


1 


1 


0.5 


4 


2 


2 


1 


4 


1 


2 


0.5 


1 


S. epidermis 


2 


2 


2 


8 


4 


8 


8 


16 


4 


4 


2 


2 


S. epidermis 


2 


2 


1 


8 


4 


4 


8 


8 


1 


4 


2 


2 ! 


E. faecalis 

ATPP9Q91 9 


4 


4 


2 


16 


16 


8 


16 


16 


8 


8 


2 


16 


E. faecalis 

vDZOO 


4 


4 


2 


16 


16 


8 


16 


16 


4 


8 


2 


4 


E. faecalis 


4 


4 


2 


16 


8 


8 


16 


8 


8 


4 


2 


8 


E. faecium 

P99C9 


4 


4 


2 


16 


8 


8 


8 


8 


8 


4 


2 


8 


E. faecium 


2 


2 


2 


16 


8 


8 


8 


8 


4 


2 


2 


4 


S. pyogenes 
ATCC8668 


1 


1 


0.5 


2 


2 


2 


8 


8 


4 


2 


2 


2 


S. pyogenes 
C6003 


4 


4 


2 


16 


8 


8 


0.2(5) 


4 


2 


2 


0.5 


8 


S. pyogenes 
C6012 


1 


1 


0.5 


4 


2 


2 


16 


16 


8 


8 


2 


1 


VRE C6487 


4 


2 


4 


16 


4 


8 


2 


1 


1 


2 


0.5 


8 


VRE C6488 


2 


2 


4 


16 


8 


8 


8 


8 


8 


4 


1 


8 
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Table 3) Results of Testing Anti-microbial Activities (MIC, jag/ml) 



"^^Compd. 
Strain 


18 


19 


20 


21 


22 


23 


24 


25 


26 


27 


LZD 


VAN 


S. aureus 
ATCC29213 


8 


8 


8 


16 


8 


16 


16 


16 


2 


2 


4 


1 


MRSAC2207 


8 


4 


8 


16 


16 


8 


16 


16 


2 


2 


4 


1 


MRSA C5100 


4 


4 


8 


8 


8 


16 


16 


8 


1 


1 


2 


2 


MRSA C6068 


4 


4 


4 


8 


4 


8 


8 


8 


2 


2 


2 


1 


CRSA C6043 


8 


4 


8 


16 


8 


16 


16 


16 


2 


2 


2 


2 


CRSAC1062 


8 


4 


8 


32 


16 


16 


8 


16 


2 


2 


4 


2 


MSSA C7142 


8 


4 


16 


16 


16 


16 


16 


16 


2 


2 


4 


2 


MSSAC2214 


8 


8 


8 


16 


16 


16 


16 


16 


2 


2 


4 


1 1 


S. epidermidis 
ATCC 12228 


1 


1 


1 


2 


2 


2 


2 


2 


0.5 


0.5 


0.5 


1 


S. epidermidis 
C2230 


4 


4 


4 


16 


4 


8 


8 


8 


1 


1 


2 


2 


S. epidermidis 
C2235 


4 


2 


4 


8 


4 


8 


8 


8 


0.5 


0.5 


2 


2 


E. faecalis 
ATCC29212 


8 


4 


8 


16 


8 


8 


8 


8 


2 


2 


4 


4 


E. faecalis 
C6288 


4 


2 


4 


8 


4 


8 


16 


8 


1 


1 


2 


2 


E. faecalis 
C6291 


4 


4 


4 


8 


8 


8 


16 


8 


1 


1 


2 


2 


E. faecium 
C2252 


4 


4 


4 


8 


4 


8 


16 


8 


1 


1 


2 


1 


E. faecium 
C6301 


4 


4 


4 


8 


4 


8 


8 


8 


1 


1 


2 


1 


S. pyogenes 
ATCC8668 


2 


1 


1 


2 


2 


0.5 


2 


2 


0.5 


0.5 


0.5 


0.12 


S. pyogenes 
C6003 


4 


2 


4 


8 


8 


8 ; 


8 


8 


0.25 


0.25 


2 


4 


S. pyogenes 
C6012 


1 


1 


1 


2 


2 


2 


2 


2 


0.25 


0.25 


0.5 


0.5 


VRE C6487 


4 


4 


4 


4 


4 


4 


4 


4 


0.5 


0.5 


2 


>32 


VRE C6488 


4 


4 


4 


4 


4 


4 


4 


4 


0.5 


0.5 


2 


>32 
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What is claimed is: 



1. A methylidene oxazolidinone compound represented by the following formula (I) 
or a pharmaceutical^ acceptable salt thereof: 



o 

R 1 F X 



n=1,2 

(I) 

wherein X represents an oxygen or sulfur atom; and 

R 1 and R 2 independently represent hydrogen atom, cyano group, alkyl 
10 group, halogen atom, acetoxy group, ethoxycarbonyl group, hydroxy group, 
hydroxyimino group, methoxyimino group or aminoethyl group, or a unsaturated 5- 
membered heterocyclic substituent containing one or more hetero atoms selected 
from the group consisting of oxygen, nitrogen and sulfur. 

15 2. A method for preparing a compound of formula (I) which comprises reacting a 
compound of formula (II) with a compound of formula (III): 
o 

u / x 90-100 C R F £ 

n = 1,2 X = OorS n=1,2 X = OorS 

(II) (III) (I) 

20 wherein the compound of formula (III) is preferably malonitrile, ethylcyano 

or acetate group. Knoevenagel Condensation to be used in this method is carried 
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out without or with a solvent selected from methylene chloride and benzene, 
aluminum oxide, amine or the like can be used as a catalyst, and reaction 
temperature is preferable in the range of 90-1 00°C. In the above formula, each of 
n, R, R 1 and R 2 is the same as defined in claim 1. 

5 

3. A method for preparing a compound of formula (I) which comprises reacting a 
compound of formula (II) with a compound of formula (IV): 




n = 1,2 X = O or S n = 1,2 X = O or S 

10 (II) (IV) (I) 

wherein various derivatives represented by formula (IV) can be used. 
Firstly, it is necessary to activate the compound (IV). That is, by using 
tetrahydrofuran, dimethylethane, dimethyl formanide or the like as a solvent, and 
using sodium hydride, potassium t-butoxide or the like as a base, phophonate is 
15 activated, and then Wadwards-Horner-Emmons reaction is carried out after adding 
the compound (II). It is possible to react in the temperature range of 40-1 00°C, but 
preferable temperature is 25°C. In the above formula, each of n, R, R 1 and R 2 is 
the same as defined in claim 1. 

20 4. The compound of claim 1, represented by the following formula (I): 



o 




n=1, 2 
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(I) 

wherein each of n, R, R 1 and R 2 is the same as defined in claim 1. 



5. The compound of claim 4, wherein n is 1 . 

6. The compound of claim 5, wherein n is 1, including N-[[(5S)-3-[3-fluoro-4-(3 
dicyanomethylidenepyrrolidin-1-yl)phenyl]-2-oxo-5-oxazolidinyl]methyl]acetamide, 
N-[[(5S)-3-[3-fluoro-4-((3-(1 -ethoxycarbonyl-1 -cyano)methylidene)pyrrolidin-1 -yl)- 
phenyl]-2-oxo-5-oxazolidinyl]methyl]acetamide,N-[[(5S)-3-[3-fluoro-4-(3-cyano- 
methylidenepyrrolidin-1-yl)-phenyl]-2-oxo-5-oxazolidinyl]methyl]acetamide, N 
[[(5S)-3-[3-fluoro-4-((3-(1-methyl-1-cyano)methylidene)pyrrolidin-1-yl)phenyl]-2- 
oxo-5-oxazolidinyl]methyl]acetamide, or a hydro-chloride salt thereof. 

7. The compound of claim 4, wherein n is 2. 

8. The compound of claim 7, wherein n is 2, including N-[[(5S)-3-[3-fluoro-4-(4-(1- 
cyano-2-ethoxy-carbonylethylidene)piperidin-1-yl)phenyl]-2-oxo-5- 
oxazolidinyl]methyl]acetamide, N-[(5S)-3-[3-fluoro-4-(4- 
dicyanomethylidenepyrrolidin-1-yl)phenyl]-2-oxo-5-oxazol-idinyl]methylacetamide, 
N-[[(5S)-3-[3-fluoro-4-((4-(1 -ethoxycarbonyl-1 -cyano)- 

methylidene)piperidinyl)phenyl]-2-oxo-5-oxazolidinyl]methyl]acetamide, N-[[(5S)-3- 
[3-fluoro-4-(4-cyanomethylidenepiperidinyl)-phenyl]-2-oxo-5-oxazolidinyl]methyl]- 
acetamide, N-[[(5S)-3-[3-fluoro-4-((4-(3-thiophen-2-yl-5-isoxazolyl)methylidene)- 
piperidinyl)phenyl]-2-oxo-5-oxazolidinyl]methyl]acetamide, N-[[(5S)-3-[3-fluoro-4- 
((4-(3-(3-methyl-isothiazol-4-yl)-iso-xazolyl)methylidene)piperidinyl)phenyl]-2-oxo- 
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5-oxazolidinyllmethynacetamide, N-[[(5S)-3-[3-fluoro-4-((4-ethoxycarbonyl- 

methylidene)piperidinyl)phenyl]-2-oxo-5-oxazolidinyl]methyl]acetam N-[[(5S)-3- 

[3-fluoro^-(4-methylcarbonylmethylidene-piperidinyl)phenyl]-2-oxo-5-oxazo 

methyljacetamide, N-[[(5S)-3-[3-fluoro-4-(4-(1-ethoxycarbonylethylidene)- 

piperidinyl)phenyl]-2-oxo-5-oxazolidinyl]methyl]acetamide f N-[[(5S)-3-[3-fluoro-4- 

(4-carboxymethylidenepiperidinyl)-phenyl]^ 

N-[[(5S)-3-[3-fluoro^-((4-(1-etho 

phenyl]-2-oxo-5-oxazolidinyl]methyl]acetamide, N-[[(5S)-3-[3-fluoro-4-(4-(1- 
cyanoethylidene)piperidinyl)phenyl]-2-oxo-5-oxazolidinyl]methyl]acetamide, N- 
[[(5S)-3-[3-fluoro-4-(4-(2-oxoethylidene)piperidinyl)-phenyl]-2-oxo-5-oxazolidinyl]- 
methyl]acetamide, N-[[(5S)-3-[3-fluoro-4-(4-(2-hydroxyiminoethylidene)piperidinyl)- 
phenyl]-2-oxo-5-oxazolidinyl]methyl]acetamide, N-[[(5S)-3-[3-fluoro-4-(4-(2- 
methoxyiminoethylidene)pipe^ 

N-[[(5S)-3-[3-fluoro^-(4-(2-hydroxyiminopropylidene)piperidinyl)phenyl]-2-oxo-5- 
oxazolidinyl]methyl]acetamide, N-[[(5S)-3-[3-fluoro-4-(4-(2-methoxyimino-propyl- 
idene)piperidinyl)phenyl]-2-oxo-5-oxazolidinyl]methyl]acetamide, N-[[(5S)-3-[3- 
fluoro-4-(4-(2-hydroxypropylidene)piperidinyl^ 

acetamide, N-[[(5S)-3-[3-fluoro-4-(4-(2-acetoxypropylidene)piperidinyl)- phenyl]-2- 
oxo-5-oxazolidinyl]methyl]acetamide, N-[[(5S)-3-[3-fluoro-4-(4-(2-(chloroacetoxy)- 
propylidene)piperidinyl)-phenyl]-2-oxo-5-oxazoIidinyl]methyl]- acetamide, N-[[(5S)- 
3-[3-fluoro-4-(4-(2-(dichloroacetoxy)propylidene)piperidinyl)-phenyl]-2-oxo-5- 
oxazolidinyl]methyl]acetamide, N-[[(5S)-3-[3-fluoro-4-(4-(cyano-methylidene)- 
piperidinyl)phenyl]-2-oxo-5-oxazolidinyl]methyl]thioacetamide, or a hydro-chloride 
salt thereof. 
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9. The compound according to claim 1, wherein the pharmaceutical^ acceptable 
salt is a methanesulfonate, fumarate, hydrobromide salt, citrate, maleate, 
phosphate, sulfate, hydrochloride salt or a sodium salt. 
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^n|^ ^-AfolH., -__.T_r 90-100 °C 7> 3 ^cf. 

#7l °fl •*] n, R, R 1 , R 2 _■ ^ ^li*J-oflA^ jgsn* ^ 



6.3 3 

Ml 3 *J-] ] _ (n)^ ^^-#4- <y«H] (IV)sl 3j-^_-_- _-8-*l*i 3 
©1 _ (I) ^12: ^tl 



BEST AVAILABLE COPY 




(iv)i- ^ -§-"Hfe tHiiHm, cniii 

Wadwards-Horner-Emmons °H 40 ~ 100 °C 

7> 7>^*l-q- 25 °C7> ajW**. 

#7l*HH n, R, R\ R 2 fe zj-z* ^1^^ 7 A*\ 
6.4 4 




n = 1, 2 

*Hj^ n , X, R, R 1 , R 2 £r z}-z]- *)U%-<Hl*l 3^ 

6.5 %=f-?t 5 

Ml 5 m ^7- 4^-<Hl>H n°l S}-^-!- 

6.6 6 

Ml 6 5*<MH n°l 1-?! 4-§-2f ^4. 

N-[(5S)-3-[3-l-^--SLS-4-(3-^ ^1 o>i^l ^ 3 *&-*\ #e] ^-1-^)^11 ^]-2-^-i- 



BEST AVAILABLE COPY 



-<!D3l^]-2-^:£-5-^>#e^<yHli°>4^ 0 l- 13 l^- ^ ^ 
N-[(5S)-3-[3-#^-iS.-4-(3-^^^"fl^elcj)-^i.^»a-l- < a)=il^]-2-^^-5- 

^A>#sl^<y]^llJ<>Hl:Eo}.n].EL * ^-^ ^^>^; 

N-[(5S)-3-[3-»*.2.3.-4-(3-<* ^ *1 7>^-^ ^ el #3 ^ >*l ^]-2" 
^-ih-5-^V#el^^] D 11^ 0 >^]S- 0 > ,:, l— ^ ^ ^-tl" ^; 

N-[(5S)-3-[3-l-^5.S.-4-(3-^l^n^-^ D fl^^ ,: i- :sr ll-^ ^i-l-^)^ ^]-2-3- 
i-5-^A>#el^H€<>HlJi^J-nl:= ^ zl^ ^; 

6.7 7 

7^] 4%°1H n°l 2<?1 £}-^-§- 

6.8 3^ 8 

[*fl 8 ^ 7*<MH n<>] 2<?1 ^^#^r 

N-[(5S)-3-[3-#^S.-4-(4-^A]of t i I fl^^^ 5 i]^^c]^)^^]-2-^^-5-^- 

N-[(5S)-3-[3-#^S.-4-(l-^l <4^-l-°11 € el 31*1 =11 el ^ ^)aH ^ 

N-[(5S)-3-[3-#^iLS.-4-(4-^ ^V^^l %^ €^ =11 el q ^)3fl ^[]-2-^-i-5-^rA> 

N-[(5S)-3-[3-«^-iS.-4-(4-(3-(2-El ^^^)-5-ol r£3-A}#fi *fl igel 31)s] sfl 
el q <g)sj H]-2-^i-5-^>#el^^]xg5 : 6>^5>Dl s fi nifil # <3 ; _ 
N-[(5S)-3-[3-#^^.5.-4-(4-(3-(3-^^-4-^^BloV^^)-5-oi4 1 ^-A>#^)i I 11 

3; 

N-[(5S)-3-[3-l- ^-5.5.-4-(4-«Hl ^-a] Dfl ig si Sfl SJ q ^]-2-^- 

5- ^-^V # el ^1 <y ] ^11 <^1- A| E o> n] c * <g; 

N-[(5S)-3-[3-#^-5.S.-4-(4-^l ^ 9}S.^d ^1 H el €^ 31 el 3 ^]-2-^-4i-5- 
^Af#elni<y]ofliioHlEo>nl<= ^ ZL^ <g ; 

N-[(5S)-3-[3-€-^5.-4-(4-(l-«Hl ^-Al^iL^l ig ^ cn)3| sfl s] q ^]-2-3- 

N-[(5S)-3-[3-#^S.-4-(4-^a1 pfl «S si sfl el ^ ^)a)l ^]- 2 -^-5-^> 
#el^^]^^^^]Eo).n)^ ^ us! q-JL-f- <g ; 

N -[(5S)-3-[3-l- -?- 5.5.-4-(4-(l-#S.S.-l-°fl ^-*1 1i el 31 el n} 

5il^]-2-^-i-5-^>#elcl«a]^^^>HlSo>Dls. ^ nsl <gA* <g; 
N-[(5S)-3-[3-l-^iS.-4-(4-(l- a1 o>^oil ^ si 31)3*1 aflel^^)^ ^]-2-^-^-5- 

^-AV#Sl^<a]^^^l^>^l^ ^ ^ <3*> <g; 



REST AVAILABLE COPY 



- N-[(5S)-3-[3-#^S.-4-(4-(2-^-i« s fl U *]-2-*di-5-* 
N-[(5S)-3-[3-#^-5.S.-4-(4-(2-«l S.**l o] n) ^ofl ^ el cjl )n) 2)1 3 3 v=| ) 5fl ^]-2- 

N-[(5S)-3-[3-#^-^-S.-4-(4-(2-^l ^-^1 °1 D l ^<Hl H ^ ^)sfl 3 3 )*H *]-2-* 
^_ 5 _^A>#el«a<y]^lJ<>M]^ 0 l- D l^ $ ^ ^ ^ ; 

N-[(5S)-3-[3-#^-i2.S.-4-(4-(2-^^ H^a] o] n] 3 <ffl)3] * el q ^)Sfl ^ 

N-[(5S)-3-[3-#^-^-S.-4-(4-(2-^l «1 "1 3 iffl)^ *H 3 3 Hi)*i| *]-2- 

N _[(5S)-3-[3-#^S-4-(4-(2-^H.^AlK S .^ 5 ]^)3)s|l3lcl^)Sfl^]-2-^-4i 

N-[(5S)-3-[3-# ^-SL3L-4-(4-(2-<>l-41 *M 2] *H 3 ^ \i]-2-^ 

N -[(5S)-3-[3-#^^-4-(4-(2-#JL5-°Ml s-a] a sL^ 5} ^ 3 3 ^)*H 

N-[(5S)-3-[3-#^--2.S.-4-(4-(2-cl *3.3.*HI *M a SL^ el sfl 5} cl ^)Sfl ^ 
]-2-^-5-^AV#el^]^lIi 6 Hl^ 0 H^ ^ <g^> <§; 
N-[(5S)-3-[3-# * <2.3.-4-(4-< *] ^ 3 <ffl)*l *fl 3 ^ ^) ^ *]-2-*4i-5-* 

A}#el^Hli3-2.< 5 'M]s<>V D l^ ^ ^sl <a^V <g; 

N-[(5S)-3-[3-#^-2-S.-4-(4-(l-Al o>ii-3-ol-*l ^ a s« el t sfl e] tj ^)sfl ^] 
-2-^-i-5-^-A>#e1^<y]pfl^El^>^E«?.H^ 9i ^ ^ ^; 

6.9 9 

A> <Q ; ^§31 ^ Efl ^fe «go] <^V\1 OfD] Aj-Efll- 5.^-^. 



BEST AVAILABLE COPY 



5. ^ 



3E*S 1 




n = 1. 2 



(I) 



J£*2 2 



NC R 




n = l,2 X = O or S 



n = i,2 X = O or S 



(ID 



(III) 



(I) 



51^ 3 



* Ii solvent Li 1 



r 



n = 1, 2 X = O or S 



n = 1. 2 X = O or S 



(ID 



(IV) 



(I) 



RPST AVAILABLE COPY 



re 41 *1] 



■g- •a-^^r MRSA (pflE^^H x\*f§ ^Efl^eis^i oj-fgfl o.^) ^ VRE 
(Vancomycin-resistant Enterococci) H^^^r-fr if-^- nSJ- , JMja , «1| ^S^^r 




n = 1,2 

(I) 

^lH-^-Al, oVnltofl^, ^^)SjLel i-M^cf. <gs} aflig, ofl 

fi, ^5.^71^-1: WjL, mS.S.7] «■ 

cfo] ^Ttl-cf. ^l^r -irX2|-€ 5^ 

«aeJlS.jie|S «ll^|aaLBjoflfe- av^ ( # %t.}m. x\o]s_ ^ 7 fl oj^v 2 

^2} <§Efl EEfe <§°1 Oj-Vl ^ O]-^ ^-Efll- i^-^-Cf. 

oj^o- AVSjAj^-ol 4«g=^-S)aL ^aVo]l-£] x-flS 7137V &oj-£ 



BEST AVAILABLE COPY 



o.of, «g3JoflAl *]S.is}7\ ^>-§-, A* 

f oj) Bj n] ^i(MRSE), ^l^lS-S^^-TfaMoflCEnterococcus pneumoniae), 

°1(VRE), zie] JL £M)if)>g *l-o].S ^3]b]-§- #afl =-#5. a] ^(Mycobacterium 
tuberculosis)^ ^ *H a>-§-^*1 cfl^£-^ *J-^^<Hl tflsfl HHJ-fr M-bJ- 

^Jl Slnf. ^ ^-S-*1H1 tflSJH^r ^5.^- *fl^£ % v 

^>#5^clfe ^J*)^ 1987^ Dupont^Hl^ Dup-721^ ^JL SM^^r "113 

°] ^11^ Sj-^-i-o] ^~3-%^.g- ^ivlcf^ a>*)-§- H-^cf. 3.B^q- Dup-721^: I 
#7iHH =-^^i7> 7)1 ^-o} ^#35^. ^ °1 311 t 1 ^. 

Pharmacia Upjohn, Merck, Bayer^s] S|*Hl A i ^ ^l^s)<H #cf. 
2000V1 4^ UpjohnA>^A^ *1 -gj-^(Zyvox)e}-fe ^S-g- ^JMl ^1 ^:^>^1 3 

UpjohnAl-^ ^uil#e)^oll «l«flA-1 MRSA 3? ^U-^^^MI tfl*lH 2«fl 3 

(WO 9525106)^1 <^sl7>Al ^1^7l7> 3}-^-§- (III), (IV)*^ aV-g-ofl a} 

Sj 7M121 Dfl^el'® *13:7l-I- £<atF ^r#Bl^-fer 

Dflfel^i s|5flelni -B-ssflsl £<y^ o>eflsf ^ ^7^1^ «j-^o.5. «^ 
^ t SZcf. u o v ^ A^ Knoevenagel Condensation >£-§-§: H <J-^ B<HlAife 

Wadwards-Horner-Emmons <^l-g-«r^^. ^7>^ ^12:^-^^- cf-g- 

"J - ^ A. Knoevenagel Condensation 



BEST AVAILABLE COPV 



jf 90-100°C F X 

n = 1.2 X = O or S " = 1 -2 X = OorS 

(II) (HI) O 

q ^ R ^l^7l^fe *]°}^7], ^^7|o]cf. S^r 

-g-o] 7f^t-V ^nflji.^ <g ( ofol, Hl^l^c], #^-3-3^, 

^■Br Sfe 50-100 °C7> ^^Sl-cl-. 



IJ- 1 ^ B: Wadwards-Horner-Emmons 




- ...:„o.) tg-igafl^fe tq-Pj:^---^-^}^ £<y°l 7f^4.--f4i lil4£t %^SH^fe 
3j-^ol %^^7l ^SflAi^ 7Hh aj^fc <S7l5.fe i# s}-ol^e]S., n- 

*1 ^l^ 0 °C<H]Ai ^^rA}6]7l- 3#*VtK ^3 -2- S)3|leli=l^ 

# ^7f^- ^ JuL^t}. ^V^-^r£fe ^-&<*M Sfe 7f<I ^-ff-S. 7>^§fc|-. £ 
-g- dMsHH eVcf. 



BEST AVAILABLE COPV 



S. 1. fMJS S^tt* 
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C(NOCH3)CH3 
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CH3 


C02Et 


22 


H 


CH(OH)CH3 


5° 


H 


COCH3 


14 


H 


COzNa 


23 


H 


CH(OAc)CH3 


6 


CN 


CN 


15 


CI 


C02Et 


24 


H 


C(OCOCH 2 Cl)2CH3 


7 


CN 


C02Et 


16 


CN 


CH3 


25 


H 


C(OCOCHCl 2 ) 2 CH3 


8 


H 


CN 


17 


H 


CHO 


26 


CN 


CH2CH2NH2 


9 


H 




18 


H 


CH(NOH) 


27 


H 


CN a 



°; x = s; b ;"n =1. 

Sj-^-I- 1. N-[(5S)-3-[3-l-f-^-4-(3-^^^^^e1'i-sll-sl , il-l- < y) B il^]-2- 

2. N-[(5S)-3-[3-#^-J2.5.-4-(3-(l-^^-l- 0 fl^-^l^Ja-'d)^^^^-5ill-El 
c1-l-«y)5l)'d]-2-^-^-5-^-Al.#e1^<y]ii)l^oH]E6].nic ^ zls] ^ <g. 

3}-^-§- 3. N-[(5S)-3-[3-#^-iS.-4-(3-A]«»]-ii^l€^^l-^l-^^l-l-^) 5J ll^]-2-^- 
fl-W 4. N-[(5S)-3-[3-#^S.-4-(3-«H]^l7>^^Dfl^el^-^i-^Til-l-^)5ll 



BEST AVAILABLE COPY 



3^0. 5 NH!<5S)-3-[3-S?^S-4-(3-^n:a^«3<ffl-slS-el ^-1-^)^1 
^]-2-^-^-5- ^ 'il'yiBll^ol-A-ileol.nlc ^ ^ 

Sj-tft- 6. N-[(5S)-3-[3-«^-iS.-4-(4-cj^l^"fl s(l s) ^ ^)nfl^]-2-^-di 
-5- # 51=1 <y] oflli o> *fl n ) ^ ^ ^-tt ^ 

Sj-tM- 7. N-[(5S)-3-[3-#^iLS.-4-(l-^<>V2t-l-^^Al?>ii^n||^^iffl3fli4el^^) 

8. N-[(5S)-3-[3-l-^--2.S.-4-(4-Alo> tn fl^ 3 igs] s|l 5} c]^)j* ^]-2-^-i-5- 
^-A).#e)^<a]Dfl^of^]Ec}.nlH. o.^ ^Xj; «g 

sl-thl- 9. N-[(5S)-3-[3-#^-5.S.-4-(4-(3-(2-E|^-^!^)-5-ol4i^>#^ D fl€s1'i) 
10. N-[(5S)-3-[3-i-^S-4-(4-(3-(3-"0«-4-*l4i^oV* , ai)-5-ol4i^> 

■S^ff- 11. N-[(5S)-3-[3-#^-±.S=4-(4-°l] ^1 n^-^ ^ 51 ^ el ^l ^]-2- 

S|-tf# 12. N-[(5S)-3-[3-#^S-4-(4-^ €^1-Ji^^€5l ^1^*11 51 c1^)Sjl ^]-2-^- 

13. N-[(5S)-3-[3-l-^i2-S.-4-(4-(l-<»fl^l^l-iL 1 d <s fl^5l^)^SllBlc1^)ifl 
^]-2-^-4i-5-^l-#5l ^^]pfl^cHl^ 6 > D lH ^ zisl <g 

3^1- 14. N-[(5S)-3-[3-#^S.-4-(4-n^-^ D fl ^51^31} si] 51^^)^^3-2-^-41 
-5-^>#el^<^m<>Mm o l- a l^ * 3.21 <3 

15. N-[(5S)-3-[3-#^S.-4-(4-(l-l-S.S.-l- 0 1]^-^5'l-a-^ D fl ^ 



BEST AVAILABLE COPV 



16. N-[(5S)-3-[3-#^AS^(4-(l--Alq^<H| ^21^)^1*1121 cl^)«0 ^1-2-^- 
i-5-^l-#el^ < a] D fl€ 0 Hl-& 0 l- D l-^ 55 fl-St 

17. N-[(5S)-3-[3-#^iLS-4-(4-(2-^«»ll€el«a)3qjflsltq^)^^]-2-^-i: 
-5-^>#el ^1 <y H I^Ml^l-i 3 ] ^ 3? ^ ^ ^ 

18. N-[(5S)-3-[3-l-^--2.S.-4-(4-(2-*l^^l«lDl^m^ ^1)31 Sll 21^1^)211 
^]-2-^-5-^V#el^°J]^l€<>Hl-!= 0 l- D l^ ^ ^.sl ^AV<g 

Sl-^-1- 19. N-[(5S)-3-[3-l-^5.-4-(4-(2-^^-Alo]Dl^<Hl ^el^)si)3il el ^^)3il 
^]-2-^-^-5-^A>#el^<a]^^oV^EoV D i= ^ ns] <g 

Sl-H-* 20. N-[(5S)-3-[3-#^iiLS-4-(4-(2-^<»l = ^-Alolnli 1 = s.^Bl^l)5qsflelcl 
^)2il^]-2-^-5-^>#2lcl^]Dll^6Hleo>Pl^ zisl <S 

21. N-[(5S)-3-[3-l-^5.-4-(4-(2-Dll^lolDl^S.^2l^)^Sll^cl^)3|l 
^]-2-^-5-^l-#2l 1 ti < a]^mql-^lSol-nl^ ^ US] <§a> <3 

22. N-[(5S)-3-[3-l-^-5.S.-4-(4-(2-*l = ^-Alss.^2l^l)5il31l2lcl^)Sll 
^]-2-^i-5-^l-#2lnl^]pll^o>^Eo].nl= ^ -LSI <gAV <3 

23. N-[(5S)-3-[3-#^^^-4-(4-(2-^^m^SS^2^^)^ Sll^cl^sll 
^]-2-^-5-^>#slcl<a]^mo>^EoJ.r.lH ^ 

24. N-[(5S)-3-[3-l-^-5-S.-4-(4-(2-«5.S<iHl^l^S-^2l c dl)2l5il2lcl^) 
5ll , d]-2-^-4i-5-^>#2lcl < y]^l^ 0 HlS- 0 H^ ^ ^ ^xv 

Sltl 25. N-[(5S)-3-[3-l-^S.-4-(4-(2-cl#S.S6Ms.Alas.^2l^l)3l3fl2ltq 
^)*^]-2-*4i-5-^>#2j^]^«<4^S<>l-*ll=. « ^ ^ ^ 

*W# 26. N-[(5S)-3-[3-#^S-4-(4-H^^^2l«i)s|5flelcl^)^ 1 d]-2-^-4: 
-5-^-4 1 4^1 1 El iof^il £ o>n] c ^ ^oj «gAV g 

Sl-tM- 27. N-[(5S)-3-[3-#^-iS.-4-(4-(l-Al <4:t-3- 0 l- D l ic = 3.^ el iffl )sl 3|] el 
^)3)]^]-2-^-i-5-^>#2lcl^]ofl^&)5.o|-4Eo>n)c ^ 3. si <g 



BEST AVAILABLE COPY 



1) N-[(5S)-3-[3-#^-5.S.-4-(3-^>'«l^' I fl^^ c dl-^#^'a-l- < y)=fl 
^]-2-^-^-5-^>#e] #<UWH. oHl m«f D l J= $ ^3 

N-{3-[3- = ^S.-4-(3-^-^l-^ci-l-«a)-^ , i]-2-^-^l-#^^-5- , a^€} 
-of^Eofoln (10 mg, 0.03 mmoDi 3 mL°fl ^°]5L, AI2O3 (Basic, 

I , Aldrich, 30mg)4- malononitrile (4.3 mg, 0.07 mmoD^f molecular sieve (4A, 
200 mg)t ^4JL 0 r<HH 3 *m ^ Sr&^h ** 7r*M *5}<H^:a, 

3.5.n>srL2fl3l (silica, EtOAc:MeOH=40:l)S. S-el«H s.^ 3.5 mg 

(31%)* <^H^ W#* ofi^ °l]Efl2«Hl 3LSr€ ^'tr* ^>-§-*f<H ^ 

<3* *Mi*rSa*r. 

1H NMR(CDCb) : <5 7.48(d, /=14.7, 1H), 7.11(d, /=10.5, 1H), 6.78(t, /=3.0, 1H), 
5.97(s, 1H), 4.78(m, 1H), 4.43(s, 2H), 4.03(t, J=9, 1H), 3.74(m, 3H), 3.61(m, 2H), 
3.20(t, 2H), 2.00(s, 3H) 

4J*H1 2) N-[(5S)-3-[3-#^^.-4-(3-(l-^]^>ii-l- c Hl^l7'ra. , d)^€Hl'3l-3ll- 
^ ^-1-^)31] 1 d]-2-^-i-5-^-^>#B)^<^ ]o1 i^oH]Eol.nlc ^ <gA> <g. 

N-{3-[3-S s.^S.-4-(3-^-5JH-e] ^-l-lD-sll \i]-2-*4i-**r#5l ^-5-lHI !i } 
_of^]Eo>nlc (20 mg, 0.06 ramol)4 % 3] °] B. (0.2 mL, excess), 

AI2O3 (Basic;-! ,- Aldrich, 58 mg)*- *]WsLS.-^&-2 -mL°fl ^f<>] JI 3 H?i S^r - 
£fr*f&^. #* ^M^, ^fSi^mos ^#fV ^ JjL^ 

^-^n>z2.t|)#o.5. ^iSSVjl Tf^tl- *=r* ^ a.S.n]-£zL2fls] (silica, EtOAc:MeOH 
= 401)5. -g-el*M 15.0 mg (59%)* ^9X^. M** °fl€ 

°fl3]sofl 5LS)-^ £<£* ^>**r^ ^ <3* «"S*rSa^. 

1H NMR(CDCl3. 300MHz) : <S7.45(d, J=15.12, 1H), 7.09(d, J=8.61, 1H), 6.80(m, 
1H), 6.00(s, 1H), 4.77(M, 1H), 4.60(s, 2H), 4.31(m, 2H), 4.02(t, J=8.80, 1H), 
3.75(m, 2H), 3.61(m, 3H), 3:l8(m, 2H), 2.03(s, 3H), 1.37(t, J=7.14, 3H) 

3) N-[(5S)-3-[3-g- i f-iS.-4-(3-Alol-iin|| , a^'a-^*^ ^-1-^)^1 ^]~2- 

N-{3-[3-Ss iS - 4 -(3-^i-^§^cl-l-^)-^) 1 d]-2-^-4x-^>#2l^!-5- , y^€} 
-«Ml°} D lH (20 mg, 0.06 mmoO^f °fl fi *l<>ri<i 0 MN 0 l e (0.2 mL, excess), 
AI2O3 (Basic, I , Aldrich, 58 mg)* ^#5.5.^^ 2 mL°l] 3 <H?1 



BEST AVAILABLE COPY 



%-i>D]-ziu|]#o.5. ^S^jl ^^?tr cj~§- ^ 3.5.n>s.zL2fl3i) (silica, EtOAcMeOH 
= 40:1)5. £e)*M 15.0 mg (59%)* <£9l*\. °fl « 

oj]^s°ii isi-€ <a<&* a>**h ^ <3* ^«vsa^. 

1H NMR(CDCl3, 300MHz) : <5 7.45(d, J=15.12, 1H), 7.09(d, J=8.61, 1H), 6.80(m, 
1H), 6.00(s, 1H), 4.77(M, 1H), 4.60(s, 2H), 4.31(m, 2H), 4.02(1:, J=8.80, 1H), 
3.75(m, 2H), 3.61(m, 3H), 3.18(m, 2H), 2.03(s, 3H), 1.37(t, J=7.14, 3H) 

-MaHI 4) N-[(5S)-3-[3-#^-^.S.-4-(3-°fl^-^nii^ D fl€al'ai-^l-^ , H-l-^) 2 il 
^]-2-^-5-^>#el^ < y]"l)^« : >l-^^. 0 l- i:i lS. =l°\ 3. 

N-{3-[3-^s^ S -4-( 3 -^-3i|l.el^-l-'a)-tfll^]-2-^i-^1-#^'5l-5- < a^^} 
-6>^eo)-ti1s. (20 mg, 0.06 mmol)4 AMi^HHH m (0.2 mL, excess), 
AI2O3 (Basic, I , Aldrich, 58 mg)* 2 mLl ^°]aL 3 °d?± 2& 

^^m^. ** -SM^oL, c^SLJUHI^iLS. ^ 

%A>n]-zLuil^o.5. ?iSsFJl ^M^tb cf-i- & (siHca, EtOAc:MeOH 

= 40:1)3. £-3l*H *8<%& 15.0 mg (59%)* £84. 
ofltflSofl <§xj.^. A>^-*><H «3*> <£* tits* 1 *. 

1H NMR(CDCl3. 300MHz) : <S7.45(d, J=15.12, 1H), 7.09(d, J=8.61, 1H), 6.80(m, 
1H), 6.00(s, 1H), 4.77(M, 1H), 4.60(s, 2H), 4.31(m, 2H), 4.02(t, J=8.80, 1H), 
— 3,75(nv 2H),- 3 : 61(m 7 3H), 3.18(m, 2H), 2.03(s,~3H) f -L37(t, J-7,14, 3H) 

^ a] ofl 5) N-[(5S)-3-[3-#^-^.5.-4-(3-o11^nii^ D im^ , a-sll-&l , il-l- < a) s ll 
^]-2-^-4i-5-^>#5l^^]pfl^ol.^Eo}.nlH * =L$] <£. 

N-{3K3-=s^^-4-(3-^-3il#^^-l- < a)-^^]-2-^-4i-^l-#Elni-5-<y'HI€} 
-of^eol-nlH (20 mg, 0.06 mmol)3r ^ -MofitoMI^M e (0.2 mL, excess), 
AI2O3 (Basic, I , Aldrich, 58 mg)* ^#5.5. °im 2 mL°fl 3 a«J 

#&v}zl t|| #6.5. ^iS^VJl cf* ^ 3LS.D}-£3.efl3r| (silica, EtOAc:MeOH 

= 40:1)3- ^2]«r^ ^* 15.0 mg (59%)* <£%L^. ^** °flSi 

°flEfl3°fl <3*>* a>^-s><^ <g<+ <£* M^sa^. 

1H NMR(CDCl3. 300MHz) : <S7.45(d, J= 15.12, 1H), 7.09(d, J=8.61, 1H), 6.80(m, 
1H), 6.00(s, 1H), 4.77(M, 1H), 4.60(s, 2H), 4.31(m, 2H), 4.02(t, J=8.80, 1H), 
3.75(m, 2H), 3.61(m, 3H), 3.18(m, 2H), 2.03(s, 3H), 1.37(t, J=7.14, 3H). 
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<^H1 6) N-[(5S)-3-[3-#^-5.5.-4-(4-^^l ^^€^^511=1] ^ ^^)=ll^]-2-^ 
-5-^r#3^H^ 6 Ml2=ar D l^ * ^ ^ 

N-[(5S)-3-[3-#^i^-4-(4-^^3l^3l^^)=ll^]-2-^-5-^-Al.#^ci o a]^l^ 0 V 
AflEo|-D]^ 20.0 mg (0.06 mmol)# ^#5.5.^^ 1 mH 1k3-±- 
3.8 mg (0.06 mmol)4 ^^lif ^r*)^ 17.2 mg I, Aldrich)* ^ul 40 °C 

6\}x\ 18 Al^ov M nYifr if. a}-g-^th#4- -1-3. ^^oL #^ c)#3.3.*113:.e.3. 
^«].Cf. -fM*-§- n>ni-1l^ ^^o|E5. ^S^l-Jl aja^o} #oj- i^A^^L jz.^ 

S)-^# 23.7 mg (99%)# <3£i}. %i<H2l S^** °H31-eL<H1 ^tf^ 

>H NMR (300 MHz, CDCb) ppm 7.47 (dd, J = 14.0 Hz, 1.2 Hz, 1H), 7.09 (dd, J 
= 8.7 Hz, 1.1 Hz, 1H), 6.92 (t, J = 9.1 Hz, 1H), 6.31 (s, br, 1H), 4.77 (m, 1H), 
3.99 (t, J = 9.1 Hz, 1H), 3.76 (t, J = 7.1Hz, 1H), 3.67 (m, 2H), 3.26 (t, J = 5.5 
Hz, 4H), 2.92 (t, J = 5.4 Hz, 4H), 1.99 (s, 3H). JR (KBr, cm" 1 ) 3300, 2924, 2232, 
1750, 1656, 1518, 1418, 1382, 1216, 866, 752. 

-S^ofl 7) N-[(5S)-3-[3-#^-^-3.-4-(l-^l^-l- 0 fl^-^^>^-^ TI fl^s1€^^e1^ 
^)3]^]-2-^-5-^r#3^]^ 6 r4m<4 D l^ ^ <3-t>«3^ *fl^ 

-N-[(5S)-3-[3-#-^S-4-(4-^-4rs1 *fl ^ ^^^2-^-5-^}^^°^ " " 

/ijeofn] j= 2.42 g (6.93 mmol), *1 ^l^MHl °1 3- 6 mLQ <2*r*]v 

2.08 g (^H*) I, Aldrich, 20.4 mmol)« 90 - 100 °C«HM 24*1 ^-f^ ZL^Si 
CJ-. «&-g-£.fH-§- -i^MM A>-g-s)-o^ o^jif^|.cf. ^j!}.o)j.§- -§-5. ^o}^jl clfil 
^#«)-ul -R-7l^-§- o>ziu1l^ ^tfflolES H^ffcL ^-W^ i?#*l 

115- 10% *flf!:-§-- 0 ll1i 6 MI«IM.M- Aj-g-sl-^ ^3.3*KS.:=Lefls|3. ^-Bl^r^ 1.89 

g (61%)^ ^s. ws* ^sa^. £<H*l STO#* °fl 3*1-8- 

*i-§-*m ^asi-sa^. 

*H NMR (CDCb, 300 MHz), ppm 7.42 (dd, J = 14.1 Hz, J = 2.6 Hz, 1H), 7.04 ( 
dd, J= 8.8 Hz, J = 2.1 Hz, 1H), 6.89 (t, J = 9.1 Hz, 1H), 6.68 (t, J = 5.3 Hz, 1H), 
4.76 (m, 1H), 4.27 (q, J = 7.1 Hz, 2H), 4.00 (t, J = 9.0 Hz, 1H), 3.74 ( m, 1), 
3.62 (m, 2H), 3.30-3.22 (m, 4H), 3.16 (t, J = 5.5 Hz, 2H), 2.91 (t, J = 5.7 Hz, 
2H), 2.00 ( s, 3H), 1.32 (t, J = 7.1 Hz; 3H). 

IR (KBr, cm -1 ) 924, 2232, 1750, 1656, 1518, 1418, 1382, 1216, 866, 752 
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-5-^>#3^]^lli 0 M]^- 6 l- D l-^ * ^1^: 

^f- *lH.Sj = 12.9 mg (80%, 0.43 mmol)# ^ 4 Q 31 B. ^*]5.S.5t& 0.5 mL°l] ^ 
o]jl cHli A)o]-^iifl^5. ; iiLi]ol e 55.7 mg (0.32 mmoDf *\*\*\ 3 7V?}- ^ # 
^-oflAi lAl^oV jatiV*VjL N-[(5S)-3-[3-l-^-5-S.-4-(4-^-^3ilsil 51^^)511 ^]-2- 
^.^_5_^.A}.^e)o| <sj]Dfl^o|.^]Eo]-Dl^ 100 mg (0.29 mmoDf ^7}^ ^ ^£r<Hl>H 

o] e-i- A>-g-§l-^ ^^3.S.n>Sri2flslS. 105 mg (64%)^ ^-3 

*H NMR (300 MHz, CDCla) ppm 7.47 (dd, J = 14.1 Hz, J = 2.55 Hz, 1H), 7.16 
(dd, J - 8.79 Hz, J = 1.62 Hz, 1H), 6.94 (t, J = 2.49 Hz, 1H), 6.23 (t, J = 6.09 
Hz, 1H), 5.12 (s, 1H) 4.78 (m, 1H), 4.16-4.00 (m 1H), 3.79- 3.72 (m, 1H), 3.69- 
3.58 (m, 2H), 3.20-3.10 (m, 4H), 2.78 (t, J = 5.28 Hz, 2H), 2.54 (t, J = 5.28 Hz, 
2H), 2.00 (s, 3H). 

13 C NMR (300MHz, CDCI3) ppm 171.9K-NHCOCH3), 164.45 (Ph, C-F), 157.01 
(o]^^-a># ? >h^.^) ) 155.09 (s\si\}2)r)^ C=), 114.65 (CN), 108.14 (H(CN)C=),. 

- 23.07 (-NHCOCH3X - - - - - - 

IR (KBr, cm" 1 ) 2232 (CN). 

HRMS (FAB + ) C19H22FN4O3 Cacld. 373.1598, Found 373.1676. 

*JaH 9) N-[(5S)-3-[3-l-^-5.S.-4-(4-(3-(2-Eli^l^)-5- 0 ]i^-A>#^Bfl^^<i) 
3l^elc1 , d)3ll , d]-2-^-i-5-^>^^^<a]^^oHleo>nl = ^ =lS] 



^ *l^el= 17.2 mg (80%, , 0.57 mmoDl- Efll^lHSft 1.0 mL°ti 

jl cHfi 3-(2-E)5L^l < a)-5-«l4i^-A>#Dl|^^l 5E^5Et|lo]E 129 mg (0.43 
mmoDl- ^7>t.V ^ tf£-6fM l*]*}^ ^Jr^-JL 

N-[(5S)-3-[3-#^-2.ii.-4-(4-3-i3i) sfl 3 q \d)Sfl ^]-2-^-i-5-^>#e] £ ^1 
AflEo>n]= 100 mg (0.29 mmoDl- ^7}^ ^ A o v £<HH 20*}#&°J: H^^V^cf. 
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S.o>£ziel|n|S. 42.4 rag (20%)3 Sj-^#1- ^SX^r. 

*H NMR (300 MHz, CDCI3) ppm 7.43 (dd, J = 17.0, 13.5 Hz, 2H), 7.11 (t, J = 
3.5 Hz, 1H), 7.04 (d, J = 9.0 Hz, 1H), 6.92 (t, J = 8.8 Hz, 1H), 6.32 (t, J = 7.2 
Hz, 1H), 6.20 (s, 1H), 4.77 (m, 1H), 4.01 (m, 1H), 3.75 (m, 1H), 3.63 (m, 2H), 
3.15 (m, 4H), 2.95 (t, J = 4.5 Hz, 2H), 2.52 (t, J = 4.5 Hz, 2H), 2.01 (s, 1H). 

10) N-[(5S)-3-[3-#¥-^-S.-4-(4-(3-(3-^^-4-o]4iElol.#^)-5-ol ; fc^-A> 
#€)^^Hlcj])3]3i]elc]^]-2-^-^-5-^]-#^^^] D 11^ 0 >^lS 0 }- a l^ ^ 3*1 

80% if- *M^e]:EL 17.2 rag (0.57 mmoDl- ^fl^Ml 3*1$: 31 J= 2**1-^5.^ 
1.0 mL°l] 3-(2-<=»liEl^.Jgl^)-5-ol^A>#D)l^^ 2.^^]°}^ 136 rag 

(0.43 mmol)« ^€*1 ^ #-§-£^"I~i- #£r°fl*l 1a1^o> 

N-[(5S)-3-[3-#^-5-S.-4-(4-^-4i^ *)1 el c| ^]-2-^-^-5-^>#e1 ^Hli a \ 
^]E.o\v]b. 100 mg (0.29 mmol)# ^7}^JL 20*] 

ej-ji o^^H 7J<& 10% ^^-^l^oV^EflolS.* ^V-g-^ ^3-3- 

^SneflslS. 31.9 mg (15%)Sl ^S^K &^Sr 



X H NMR (300 MHz, CDCb) ppm 8.87 (s, 1H), 7.3 (dd, J = 18.0 Hz, J = 2.46 Hz, 
1H), 7.07 (dd, J = 18 Hz, J = 1.8 Hz, 1H), 6.95 (s, 1H), 6.38 (t, J = 6.1 Hz, 
1H), 6.32 (s, 1H), 6.23 (s, 1H), 4.77 (s, 1H), 4.07-3.98 (m, 1H), 3.79-3.71 (m, 1H), 
3.69-3.52 (m, 2H), 3.18 (t, J = 5.34 Hz, 4H), 2.99 (t, J = 5.1 Hz, 2H), 2.60 (t, J = 
5.1 Hz, 2H), 2.01 (s, 3H). 

^Ajofl 11) N _[( 5 s)-3-[3-#^S-4-(4-^^Al^^Pll^el^5il3l]eltq^)sl]^]-2- 
^i-5-^A>#s}ia<y]i^oHlJLoful:= ^ n.s] <go] ^ 

if- §l-o]s.e)S. 3.1 mg (80%, 0.10 mmoDl- ^fl^Ml cHl^H^ 1 mL 

<H1 ^e]<Hll i^Xi^>HlEflc>l;E 2.1 mL (0.10 mmoDl- ^7># 

-^&<HH 2Al#-^<?V jn.aV5)-jl N-[(5S)-3-[3-#^-5-S.-4-(4-^-i^2il 
el^)*l^]-2-^-5-^>#el^]^lii 0 MlS4 D lS. 30.0 mg (0.09 mmoDl- 3 
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0)1^0.5. D 1"^- L 11# ^3l]o|ES. ^S:^}JL c$3±f;}a] ^^A] ^ 10% 

iHm^-^^^HlEl] 0 !^-!: *r-8-3r°} ^ 3.3.v}£.ZLH%3\£. ^re|§V^ 23.2 mg 
(64%)^ ^^ <£9X^. <£°]?1 £|-^"I~§- °flli .^-tb-Sr 

*H NMR (300 MHz, CDCb), ppm 7.42 (dd, J = 12.0 Hz, J = 3.0 Hz, 1H), 7.05 
(dd, J = 12.0 Hz, J = 3.0 Hz, 1H), 6.92 (t, J = 9.0 Hz, 1H), 6.47 (t, J = 4.5 Hz, 
1H), 5.71 (s, 1H), 4.78 (m, 1H), 4.17 (q, J = 7.5 Hz, 2H), 3.78-3.60 (m, 5H), 3.11 
(s, br, 4H), 2.49 (t, J = 3.0 Hz, 2H), 2.01 (s, 3H), 1.39 (t, J = 7.5 Hz, 3H). 

12) N-[(5S)-3-[3-#^-^-S-4-(4-°fl^7>i , di , ll€^^^5il^^^)5fl^]-2-^- 

^oic^s. 6.0 mg (80%, 0.20 mmoDt *i 4 & ^^Hm 1 mLl 
clolofl-S-Al °]B. 38.5 uL (0.20 ramoDt ^^ftb *€: 

-§-£^-#-§- A o v ^°i]^ 2.5 a]^o> jz^jj. N _[(5 S )-3_[3_s. = ^ s .-4_(4-^.^^5il 
el^^)^^]^-^-^^-^!-^^^^]^^^]^- 0 )- 0 !-^ 57.5 mg (0.17 mmoDf 3 

^^o^ -2.2} 58.5 mg (91%)# ^ol^l ofleflsoj] 5^ 

*H NMR (300 MHz, CDCla), ppm 7.41 (dd, J = 14.2 Hz, 2.1 Hz, 1H), 7.03 (dd, J 
= 8.8 Hz, 2.6 Hz, 1H), 6.92 (t, J = 9.1 Hz, 1H), 6.42 (t, J = 6.0 Hz, 1H), 6.09 (s, 
1H), 4.76 (m, 1H), 4.00 (m, 1H). 3.74 (dd, J = 6.8 Hz, 2.4 Hz, 1H), 3.65 (m, 2H), 
3.170-3.09 (m, overlap, 6H), 2.45 (t, / = 5.1 Hz, 2H), 2.20 (s, 3H), 2.01 (s, 3H). 



^aMI 13) N-[(5S)-3-[3-#^5.-4-(4-(l-ofl4^n^- 1 d 0 11€^^l)^J I fl^ c 1 1 i)^ 
^]-2-^-4i-5-^l-#5l^<a]pl|^6>^e6].ii]s. * asj *fls 

i# ^o)H2l-olR 6.0 mg (80%, 0.20 mmoDf 3*fl# ^^H^-^H^ltl 

1 mL<H] EEfolo)]^ 2-5L^a:n 0 Ml3HM 43 uL (0.20 mmoDf €€^1 3 

7>tb ^ Sh8-£^f"§- tf-MM 2*1 iUHV^ji N-[<5S)-3-[3-**.2.S.-4-(4- 

tfll e] c) ^) 31] ^]-2-^-i-5-^1-#el ci <a]ofl^o)-All e oj-a] s 50.O mg (0.14 
mmol)# 2j7>tb ^ 20 a1^<£ H^a^. ^-§-^^#°fl ^3. # 
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9.2 mg, (15%)^ 3Wi~§- <^^cf. <^<H^l 3}-^-§-* ofl^ aflEflaofl <3 

*H NMR (300 MHz, CDCb), ppm 7.43 (d, J = 14.1 Hz, 1H), 7.09-6.93 (m, 2H), 
6.20 (t, J = 2.97 Hz, 1H), 477 (m, 1H), 4.21 (q, J = 14.3 Hz, 2H), 4.01 (t, J = 
8.79 Hz, 1H), 3.79-3.60 (m, 3H), 3.10 (s, br, 4H), 2.81 (s, br, 2H), 2.54 (s, br, 
2H), 2.01 (s, 3H), 1.91 (s, 3H), 1.31 (t, J = 14.3 Hz, 3H) 

4Mo)i 14) N-[(5S)-3-[3-#^-5.S.-4-(4-^>^HI^el c dl^ 3 i]el c 1^) fi ll^]-2-^ 
-5-^>#5li=i«a]^m^lS6>nlH ^ ZLS] q- e-g. <go} ^ 

%5L°\] 14-1) online 

c|-o]ofl^ of^M^ 1.0 g (5.10 mmol)-§: N,N-clTfl^£# 0 l- o l- 0 l^ 5 mL 

ofl ^-oIjl SEf# T'V^.i-ll^S 1.06 g (7.65 mmol), *L5L°l-o]c 1.0 mL (11.7 

mmol)* ^7}z*JL 30-40 °C°fl*i 1 ShV^ ^ £51* ^^-S. vfl H ^ 

-i-g- ^jl <HHi ^HlBfloiEs. -fM^* *Knvll# ^silole^. &2l*}-jl <*j 

al^ £-el«M 5i 8 mg (43%)^ ^-^ ^ft^. 



%3.<*] 14-2) (5S)-N-[3-[#^5.-4-(4- 0 ^^in^-^ D 11^5l'i)^5l]^^^]=tl 

if- = 15.5 mg (80%, 0.52 mmoDt ^S^Ml 3*1$ tfo] nflS-Al ofl ^- 1 
mL 0 !] ^-o] Jl t}*Hl*Al5.^£ , d oJ-AfleflojE 122 mg (0.52 mmol)* 

^ 7 >t!- ^ ^<H1^ 2-M mL^JL N-[(5S)-3-[3-#^-5- 5 --4-(4-^-^3l5il^ 

^Nl)3]^]-2-^:ii-5-^}*e)^]^ 6 HlM<>H c 50.0 mg (0.14 mmoDt 
^ ^8r°lH 20*1 ^V-S-^ 3.5 7 ].<g ^#*>55lcf. aV-§-£^-*°fl 

*H 2n^^ s.^ HO mg (59%)* 

14-3) N-[(5S)-3-[3-#^-5.S.-4-(4-^s4^ C fl^ej^s;sil 3 ]ii) 3 fl^]-2-^^ 
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- -<5S)-N-[3-[«-^-2-^--4-(4- < a-^^-^l^£L^4€^ 31)*] sfl ej ^Jstfl ^}-2-3-i-5-^- 
A>^5lcl^]t3fl^o].^]e.ol.i3l^ 98 mg (0.23 mmol), if 2-°fl € ^J-i^l-S. 55.8 
mg (0.34 mmol), S.elafl'd 5.i# 6.0 mg (0.02 mmoD^f EfiEe]-7]i es^o] sfl ^ 
^-eff- (0) 5.2 mg (0.005 mmol)* 3#3.5.pflfl- 1 mLi ^i, -tf£r°!M 

4}o} ^-aj 55.8 mg (59%)«- ^Scf. 

: H NMR (300 MHz, CD 3 OD), ppm 7.47 (dd, J = 14.5 MHz, J = 1.86 MHz, 1H), 
7.12 (dd, J = 8.79 MHz, J = 1.14 MHz, 1H), 7.03 (t, J = 9.09 MHz, 1H), 5.73 (s, 
1H), 4.76 (m, 1H), 4.10 (t, J = 9.06 MHz, 1H), 3.77 (dd, J = 9.06 MHz, J = 6.57 
MHz, 1H), 3.54 (d, J = 4.95 MHz, 2H), 3.06 (m, 4H), 2.95 (d, J = 4.74 MHz, 2H), 
2.38 (t, J = 12.2 MHz, 2H), 1.95 (s, 3H). 

^a]oJ1 15) N-[(5S)-3-[3-#^-^-5.-4-(4-(l-€-S.S.-l- < H]^-Al^^oil^5lia)5i|5il 
e]^)«]-2-^-5-^#^ 0 En^€aMlE4ni:= % ols] <g*i <^s\ 

if- ^ojc^c 72 mg (80%, 0.24 mmoDS ^ltt 1 mLl 

°]3L me)-olofl^ 2-#5.5--2-.£iS.i^>Ml E ti <: >lM 51.4 uL (0.24 mmol)* ^€^1 
q 7 }i$ A 0 Kg.ofl*) i.5Al^j£ iJLHV^ai N-[(5S)-3-[3-#^-iLS.-4-(4-^-is|5lle| 
n}^)*l^]-2-^i-5-^>#e)^]^ll 0 Ml^ 0 l- n lS. 60.0 mg (0.17 mmol)* 
tb * Aj-^ofl^ 4 Al^ov jatiV^^4. *}-g-^-&<H] ^ul %%-%r c]#5L.sL 

ofl^-oflliaMlEflolE-I. A>-g-*M 33 3.S,v}s.zi^s\s. &b)*\<^ 30 mg (38%) 

l H NMR (300 MHz, CDCb) ppm 7.41 (dd, J = 14.2 Hz, 2.2 Hz, 1H), 7.03 (dd, J 
= 8.8 Hz, 1.8 Hz, 1H), 6.91 (t, J = 9.2 Hz, 1H), 6.57 (t, J = 6.0 Hz, 1H), 4.76 (m, 
1H), 4.26 (q, J = 7.1 Hz, 2H), 3.98 (t, J = 6.2 Hz, 1H), 3.74 (t, J = 8.8 Hz, 1H), 
3.62 (m, 2H), 3.12 (m, 4H), 2.98 (t, J = 5.5 Hz, 2H), 2.79 (t, J = 5.5 Hz, 2H), 
1.98 (s, 3H), 1.33 (t, J = 7.1 Hz, 3H). 

*Ho|] 16) N-[(5S)-3-[3-#^--2.S.-4-(4-(l-^^*fl€el31)*l^e] c l , i) tf ll^]-2-^- 
i-S^m^^ll^Ml^ 0 }-^ S ^ 

if *H ^el^ 7.4 mg (80%, 0.246 mmol)* ^H^Ml n 5)-*! ^ & 
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1 mL°\] ^Hlti 2-^><>l<i>^iHl€S.^i-ii 6 Hl^l 0 lS- 37 uL (0.21 mmoDt 

QAQ: * 1.5 ^l^*?]: uE^Vsl-uL N-[(5S)-3-[3-#^5.S--4-(4-^- 

^n]2]le)cl^)3|l^]-2-^-ii-5-^>#e1 1 tl < a] D fl^ <) HlS. <:, l- n lS- 60.0 mg (0.17 mmol) 
« ^7>tb -tf-8r°fl*1 20*l#-S-<£ 60°C<HH 20a1*>-§-<£ M^^^-. «t-g- 

£tJ-#°fl ^31 3 #3.3. ifl 1^.2.3. ffs^ ">ziu11# ^2{|°l3.3 £ 2 

*KSLZiEfl3|5. £2)^ 21 mg (32%)s) -=-3 ^« ^S^K ^<H*l S^#-§: °fl 

J H NMR (300 MHz, CDCb) ppm 7.43 (dd, J = 14.2 Hz, 2.6 Hz, 1H), 7.05 (dd, J 
= 8.8 Hz, 1.7 Hz, 1H), 6.91 (t, J = 9.1 Hz, 1H), 6.40 (t, J = 6.3 Hz, 1H), 4.77 (m, 
1H), 4.00 (m, 1H), 3.76 (m, 1H), 3.64 (m, 2H), 3.12 (m, 4H), 2.77 (t, J = 5.4 Hz, 
2H), 2.54 (t, J = 5.5 Hz, 2H), 2.00 (s, 3H), 1.93 (s, 3H). 

^Ml 17) N-[(5S)-3-[3-#^5.-4-(4-(2-^-^]^^^l)slSil^tq^)3il^]-2-^-i 
-5-^>^5}t3^] lHl 'g <1 H 1 E6>nl^ ^ ^ "33 

J7-1) N-(5S)-[3-[3-#^-^.S--4-(4-^-^-4-5>6l^^-Al3z)5il^q^)3i|^]-2- 
-5- B) r] vj] nfl ^ o}*\) e^Vd] jb 

N-[(5S)-3-[3-#^-JLS.-4-(4-^3i] sfl e] ^)a)l ^]-2-^-5-^-A].#5] <£]vft ^0} 

- ^3>>*1-:E: 100 mg (0.29 mmol)* 31 ^-5**1 S.S.fF^# 3 mL (-v/v, V3)<H]- -^-?lul 

39.4 mg (0.34 mmol) 2}- <£H *-3.n]i= 37 uL (0.43 mmol)# "4 3- 3 

^s]]ol h^. ^t\-ZL ^MM^l*- €^ ^ S}-fl-g- 96.5 mg (86%) 

^ai^l 17-2) N-[(5S)-3-[3-#^-,2-S.-4-(2,3,4-S^§}-oiH^-Alss.^^^l)5i]sn5]cl 
^]-2-^-i-5-^l-#el <a 11]*H ^ <>M1 ^- ^ 

N-(5S)-[3-[3-l-^-^.l-4-(4-^€-4-^^ B.^] 3) 5)1 3^ ^)tffl ^]-2-3-^-5-^}# 
B)q^]Dfl^ 0 l.^Eo>n1= 20 mg (0.05 mmol), N-^^SL#^i N-^l-EL (50% ^r-§- 
19.2 mmol), _SL^-§- 3U=e}-^-a) :=!- 80% oHl€-°fl 4 v £r°tf^ 1*1 

0} sfojj^. #oj- ^^Al^l^: ji^)] 15.4 mg (68%)* ^SX^r. 
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#:2«^17-3):N.^f(5S)-3--[3-^ 

N-[(5S)-3-[3-€-^-^.S.-4-(l-*l = -2,3-^o} sj-o] h. 5.5.^ 3 <ffl )5q all v|] 
2fl , d]-2-^-i-5-^-^>#^ci<y]ofl€o}^]Ec i ].T 3 ] = 1.38 g (3.20 mrnol)* 50% ofl^* 
^-§-o]}ofl i=-o]^ ^ ^ of ol^d] oJe 883 mg (4.13 mrnol)* 7H>oL ^-8r<H]>| 1.5 
^ °fl!i oMl^H^S ^ -FM^-i- D >^>-11# -gsiH 

^ a£°}£aefl3|S. 612 mg (49%)s1 <g$m. 

^aH] 17-4) N-[(5S)-3-[3-#^--2.5.-4-(4-(2-^-4i<Hm^^)3]s(|el^^)5i]^]-2-^- 
i-5-^-A]-#e)T=loj]oll^oH]Eo>n)^ ^ zls] <g*V<g<^ 

N-[(5S)-3-[3-#^S-4-(4-sfoic^ A ]_ 4 _(2-i5'g)3ij^l^^^)S|]^]-2-^-^-5- 
^>#s) ^ °J *i o>4 e oj-n] s. 570 mg (1.45 mrnol )-& ^#s.^.pfl^- 10 mL°fl 
o]ji E5>oloJi^o>D] 505 uL (3.63 mmol)^ 4-N,N-^ ^ 354 mg 

(2.90 mmol)» 7}f>}3L 10^91 ^ wfl^-S-U #S.Hfo]c 2 24 uL (2.90 

mrnol) «- 0 °C°1H 3 aJ^o]. s^tt*}. M#^r #S #°\^3L 

cfA] nfl^^l -H-7l^^r 4^«-1lt ^SflolE^. ^^V^ 

#°=J- ^#^1^1^ 10% ^m-g--<*m<>Ml3MM- £3 =lslv}m. 

^efl^S ^e^)-o} 120 mg (22%)^) 3}-^-§~§- ^fttf. £<H*1 <Hl fi 
o)lBfl 3.o)l-.£s}-^ <g&* *}&^ ^ZYft^. -■ ■- 

*H NMR (CDCI3, 300 MHz) ppm 10.0 (d, J .= 8.0 Hz, 1H), 7.45 (dd, J = 14.1 Hz, 
2.4 Hz, 1H), 7.07 (dd, J = 8.7 Hz, 2.3 Hz, 1H), 6.95 (t, J = 9.1 Hz, 1H), 6.19 (t, J 
= 5.9 Hz, 1H), 5.93 (d, J = 8.0 Hz, 1H), 4.76 (m, 1H), 4.02 (t, J = 8.9 Hz, 1H), 
3.76 (t, J = 6.7 Hz, 1H), 3.61 (m, 2H), 3.20 (m, 4H), 3.01 (t, J = 5.7 Hz, 2H), 
2.58 (t, J = 5.5 Hz, 2H), 2.02 (s, 3H). 



^H] 18) N-[(5S)-3-[3-#^5.-4-(4-(2-^l^^Alol0li 1 o 1 l^^cji) 5 i]5|lH] c^)5|] 
^]-2-^-4i-5-^- Al-#e]nl«a]^^o>^lE 0} v]el ^ =ls] <gA> ojo^ aflat 

N-[(5S)-3-[3--I- 3. -4-(4-(2-^-^l niz] «i!Ds)s)l e) ^ ^)sfl^]-2-^-db-5-^l-# 

^ , a]"lll44^HB 30 mg (0.08 mrnol) # <Hl ^ -§■/-§- 1 mL (v/v, 1/2H 

JL if- 7>>iLi-lHE 5.1 mg (0.05 mrnol)*}- SMH-^]°)- , £ 7.2 mg (0.10 
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mmol)* ^Ji 50 °C°fl^ 2 m-q& ^ • -J* a °tf ^ • °M1 3) °1 

S. ^#ttcf. -f*-7l*-§- n>ZLu|)^ ^^o]ES. ^^JI ^4*>°3 W ^ 

s-^^thl- 22 mg (7196)* °H^)^] 

*H NMR (300 MHz, CD 3 OD) ?ppm 8.06 (d, J = 10.4 Hz, 1H), 7.46 (dd, J = 14.5 
Hz, 2.5 Hz, 1H), 7.13 (dd, J - 8.8 Hz, 2.3 Hz, 1H), 7.02 (t, J = 9.1 Hz, 1H), 5.94 
(d, J = 10.4 Hz, 1H), 4.77 (m, 1H), 4.09 (t, J = 9.1Hz, 1H), 3.76 (m, 1H), 3.52 (d, 
J = 7.3 Hz, 2H), 3.08 (m, 4H), 2.65 (t, J = 5.4 Hz, 1H), 2.59 (t, J = 5.5 Hz, 1H), 
2.47 (m, 2H), 1.95 (s, 3H). 

<a*H 19) N-[(5S)-3-[3-#^S.-4-(4-(2-^l^-^l^°)^< : Hmel^)^5i]5ltq^)3|1 
^]-2-^-i-5-^l-#5l'El^]T3fl^6>4eo].Dlc g <£<V <gsj 

N-[(5S)-3-[3-#^-^.S.-4-(4-(2-^-d£«fl 1M *\) 3 ^ ^]-2-^-5-^># 
3j^«a]n||^l<>M|S.<>]-«l;5. 30 mg (0.08 mmol)* °fl <&-§-/-!- 1 mL (v/v, 1/2)«11 ^r°l 
JL if- ^fjii-IHE 5.1 mg (0.05 mmol)3f ^1^1 8.7 mg (0.10 mmol) 

# ¥JL 50 °C°fl*| 2 Al^V-E-oV jn.«V^ ^ #* VjjL-*** ofl^ o^gflolES. ^ 
#W. -a-7|^^r DfrLLl)^ ^SflojEe. a^^M * -S-^ 
H-fh* 25.7 mg (80%) ♦ <^<H^1 Sj-^l-§- oflli oflEj|sofl iS)-^ a> 

- X H -NMR— (300- MHz, CD3OD) ?ppm 8.08 (d, J-^-10.4 Hz, -1H), 7.46 (dd,..J =_14.3 . . ... 
Hz, 2.3 Hz, 1H), 7.13 (dd, J = 8.9 Hz, 2.4 Hz, 1H), 7.02 (t, J = 9.2 Hz, 1H), 5.90 
(d, J = 10.4 Hz, 1H), 4.77 (m, 1H), 4.079 (t, J = 9.1 Hz, 1H), 3.80-3.74 (m, 4H), 
3.55 (d, J = 4.7 Hz, 2H), 3.09 (m, 4H), 2.65 (t, J = 5.3 Hz, 1H), 2.59 (t, J = 5.2 
Hz, 1H), 2.47 (t, J = 5.0 Hz, 2H), 2.00 (s, 3H). 

20) N-[(5S)-3-[3-#^S-4-(4-(2-^HJj-A)o]n] t ff 3.^13 <8l)s] *fl 3^) 
^]-2-^£-5-^V#3^in^€aHl-& 0 M^ « ^ ^ 

N-[(5S)-3-(3-l-^5.S.-4-(4-^^lofl ^ sfl e) t\ *d))-2-2r±L-5-**\r&*\ <3 «8] 
t^olAflEofDlc 40 mg (0.10 mmol)* 1 mL (v/v, 1/2W ^# 

^l1|o1e 6.6 mg (0.06 mmol)^- *M£.*Al ofo] <^a> <g 9.30 mg (0.13 mmol) 

* ^oL 50 °C<$*\ 2 Al^ov M*Yi?t #-§: ^ JL 0 M] 3] °1 S-S. * 

nJ-ZLtil^ -MSflolJiS. #£.^5L <^^}<^ ^^^1^1 ^ 

m% 17.8 mg (43%)* <£9X^. o}o]# #tf*fc cfl^ oflefleofl «gxv* a> 
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• ••-g-*H ^"tht*-^«vsa^. - ■ " 

l H NMR (300 MHz, CDCb) ?ppm 7.44 (dd, J = 14.6 Hz, 1.1 Hz, 1H), 7.11 (dd, J 
= 8.9 Hz, 1.7 Hz, 1H), 7.04 (m, 1H), 5.70 (s, 1H), 4.75 (m, 1H), 4.08 (t, J = 8.9 
Hz, 1H), 3.75 (dd, J = 9.1Hz, 6.5 Hz, 1H), 3.52 (m, 2H), 3.18 (t, J = 5.5 Hz, 1H), 
3.08 (t, J = 11.8 Hz, 2H), 2.99 (t, J = 5.7 Hz, 2H), 2.69 (t, J = 5.5 Hz, 1H), 2.42 
(m, 2H), 1.96 (s, 3H). 

-MaHI 21) N-[(5S)-3-[3-#^S.-4-(4-(2-^^olnl ii as.€e1€)^^^^^)Sll 
^]-2-^-^-5-^>#e1 <a <|3] ffl *i «M] -H- 0 ]^ ^ ^ =m ^ ^ 

N-[(5S)-3-(3-#^^^.-4-(4-^^€<Hl^el't^^)^ c 1 , d)) i -2-^-i-5-^-^#5l^ o a] 
p)l^o>^]eo}.Dlc 40 mg (0.10 mmol)# ^-^/^W^S-^^ 2 mL (v/v, 1/1 Hi 
^oj ji ^b1-# 14.2 mg (0.10 mmoD^f ^m^} o}u] <gA> <g 12.9 mg 

(0.16 mmol)!- ^JL 50 °C°flAi 2^]^^ ^ #-§: tfa. 

olSS. ^#«Vcf. -fM^-g- Slices. &^is}51 <^^S\^ ^-^1*1 

^ -e-^Sj-^-t- 32.1 mg (74%) « 'Si&EK <£<H;jl °tili ^li^l <3 

*>-§- ^-8- «n ^ ^«vsat).. 

X H NMR (300 MHz, CDCI3) ppm 7.45 (dd, J = 14.5 Hz, 2.3 Hz, 1H), 7.23 (dd, J 
= 5.5 Hz, 2.3 Hz, 1H), 7.04 (m, 1H), 5.65 (s, br, 1H), 4.75 (m, 1H), 4.08 (t, J = 

-9:0 Hz, lH) r 3.76-<m, 4H), 3.-55 (d, J = -&0- HzT-2H) r -3.18 -(t, J = -4.5 -Hz, 1H), 3.-04- 

(m, 4H), 274 (t, J = 4.5 Hz, 1H), 2.42 (t, J = 3.0 Hz, 2H), 1.91 (s, 3H). 

AH 22) N-[(5S)-3-[3-#^--2-5.-4-(4-(2-*l^A]n S .^ S ]cji)3x)5)lBlcl^)3fll 

N-[(5S)-3-(3-**.SL3.-4-(4- <>M1 1i °fl H e] >t s] sfl 3 3 ))-2-*4i-5-**>* b\ ^ «Q] 
i^oMmoHs 25 mg (0.06 mmol)# 2 mL (v/v, 1/1 W 

^o]ji ^f- i5.§l = 5]= 4.8 mg (0.13 mmoDl- 7}^. ijV-g- -»*«1H 
4 Al^ov stiVt!: ^ £3- •JJ-S.^h- M.eMH^-fr«l* ^ m<&$ ^ # 
3.2]H3. -fM-f-i- -ysJMes. ^s^jl <^3|-*H 

tt^jliU 19.4 mg (77%)* <£91^. <a<H*! 413 4H-iL°f] 3LS|-€ <g 

A>^- A>-8-*M ^A> ^^cj.. 

'H NMR (300 MHz, CDCb) ppm 7.39 (dd, J = 14.2 Hz, 2.5 Hz. 1H), 7.03 (dd, J 
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=-8.8 Hz, 2:3 Hz, 1H), 6.90 (t, J = 9.1 Hz, lH)r 6.50 is, ;br r 1H), 5.28 (d, J = 8.5 - 
Hz, 1H), 4.75 (m, 1H), 4.63 (m, 1H), 3.99 (t, J = 9.1 Hz, 1H), 3.75 (m, 1H), 3.63 
(m, 2H), 3.02 (m, 4H), 2.47 (m, 2H), 2.34 (m, 2H), 2.00 (s, 3H), 1.29 (d, J = 11.3 
Hz, 3H). 

^aH) 23) N-[(5S)-3-[3-«^^-4-(4-(2-« : >Hl^- A )^S.^ 3 sfl 2] 3^)2)1 
^]-2-^-^-5-^>#^'a^3 n ll^ <: »>^l^- 0 1- tJ l^ ^ ^ *flS 

N-[(5S)-3-[3-«f-^S.-4-(4-(2-*l SL^l ISl ^ Sfl ^ v3)2)l ^]- 2 -^-^-5- 
^>#s) 1 tl < a] T, fl^ <:, Hl^. 6 > D ]^- 30 mg (0.08 mmol)» 1 mLl ^r°] 

sjej^ ii u l (0.130 mmol)^ ^*fl^- ^Hlti #5.bM:el 9.2 uL (0.13 mmoDt 
7^JL 0 °C* -fM^^I 30 JE^rtbcf. ^^tM"* #5. #°>^r 

ZL "V^-i-il^ ^3))o]e^. <^ 

^^1^1 * i^-^ -e-^3}-^-§- 18.8 mg (57%)« QSX^. ^ 

X H NMR (CDCb, 300 MHz), ppm 7.39 (dd, J = 14.0 Hz, 2.2 Hz, 1H), 7.03 (dd, J 
= 8.6 Hz, 2.3 Hz, 1H), 6.92 (t, J = 9.0 Hz, 1H), 6.41 (t, J = 6.1 Hz, 1H), 5.62 (m, 
1H), 5.22 (d, J = 8.9 Hz, 1H), 4.75 (m, 1H), 4.00 (t, J = 9.1 Hz, 1H), 3.73 (m, 
1H), 3.63 (m, 2H), 3.04 (m, 4H), 2.54 (m, 1H), 2.45 (m, 1H), 2.34 (m, 2H), 
2.03-2.01 (2s, 6H), 1.28 (d, J = 6.4 Hz, 3H). 



^*H1 24) N-[(5S)-3-[3-l-^-2.S--4-(4-(2-€-S.5.6HI^ A ]a5.^^'ai)slsn^^^) 
< d]-2-^-^-5-^-A>#e] £ °dM ^ 0 M1 ^<4 n l ^ ^ £3 

N-[(5S)-3-[3-#^-5.S.-4-(4-(2-*l = 31 h1^^)^1 ^]-2-^-±:-5- 

^-Af#e)^^]^l^o]-^]Eo}-nl^ 30 mg (0.08 mmol)* c]t-5.5-°fl^ 1 mL°fl ^r°l 
JL s)e]^ 11 uL (0.13 mmol), tai^HIl #3.el£L 10 ?L (0.13 mmol) 

# 7}f>\3L 0 °C* -fM^-^i 30 -gr^ maV^cl-. ^^-^th#^r #S. 

o^3}-*V^ #<y- ^a]^ ^<£^sl 25.1 mg (70%)# Q?X^. 

*H NMR (CDCI3, 300 MHz), ppm 7.39 (dd, J = 14.3 Hz, 2.4 Hz, 1H), 7.02 (dd, J 
= 8.9 Hz, 2.3 Hz, 1H), 6.89 (t, J = 9.0 Hz, 1H), 5.70 (m, 1H). 5.21 (d, J = 9.1 Hz, 
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1H), 7.45 Cm, 1H); 4.02 r 3,96 (m, 3H), 3.74 (t, J = 9.0 Hz, 1H), 3.62 (m, 2H), 
3.10-3.06 (m, 2H). 3.06-2.99 (m, 2H), 2.57 (m, 1H), 2.43 (ra, 1H), 2.35 (m, 2H), 
2.01 (s, 3H), 1.33 (d, J = 6.3 Hz, 3H). 

^a]oj) 25) N-[(5S)-3-C3-#^5.-4-(4-(2-^#S.S.^^l^-^^5.€^^)^^e1 c: l 
^)5l) , d]-2-^-^-5-^-^]-#^ i a < a] tJ ll^ c> l-^^ 0 f n lS- ^ ^ - v ^ 

N-[(5S)-3-[3-#^5.S.-4-(4-(2-«1-ol £i| e) v&)s\ gj| b\ t\ ^)Sfl ^]-2-^-4i-5 

-^-Al-#^iil^]Dfl^f>^]e6>nlc 30 mg (0.08 mmoDt 1 mL°\] 

JL s\W 11 uL (0.13 mmol), Mir tfol^SS <=>}M}^S.^<>]^ 13 uL (0.13 
mmol)# 7}t}ji 0 °C# -B^r^ 30 ^^<L> JH^tr*}. « 

#^-g- T^^S-S-^^S- -fM** nj-nufl^ 

jl o^sH ^ ^^S) 26.4 mg (69%)* <2 

*H NMR (CDCb, 300 MHz), ppm 7.40 (dd, J = 14.1 Hz, 2.5 Hz, 1H), 7.02 (dd, J 
= 8.8 Hz, 2.0 Hz, 1H), 6.54 (t, J = 5.9 Hz, 1H), 5.90 (s, 1H), 5.72 (m, 1H), 5.26 
(d, J = 8.9 Hz, 1H), 4.76 (m, 1H), 4.00 (t, J = 9.1 Hz, 1H), 3.74 (m, 1H), 3.62 
(m, 2H), 3.11 (ra, 2H), 2.97 (m, 2H), 2.56 (m, 1H), 2.49-2.32 (m, 3H), 2.02 (s, 
3H), 1.38 (d, J = 6.4 Hz, 3H). 



26) N-[(5S)-3-[3-#^-^.S.-4-(4-(^6>2n"fll^^i)3il^^^^)sil , d]-2-^ 
-5-^>#3^]^^^V^ 0 )- n l^ ^ ^ *fl2: 

N-[(5S)-3-[3-#^-iS.-4-(4-Al<i>^^ le| ^ * 3 *d]-2-3-i-5-^V#3 
cl^nll|o}4E4D|£ 30 mg (0.08 mmol)« 1,4- 4 2 mL°fl 

Lawesson's reagent 35 mg (0.08 mmol)* 7}^5L 100 °C<$*\ 18 ^m^-tt ^#tb 

# ^siioiE S &^f>}3L ^-^m^ 10% ^m-ir-^ii^HHH^s- 

A>-g-^-<^ ^ 3.^°Y5LZL$s\5L £-e)*M 18.3 mg (5296) *M 3-3 ^9X^. 

'H NMR (CDCb, 300 MHz), ppm 8.39 (s, br, 1H), 7.45 (d, J = 13.5 Hz, 1H), 
7.05 (s, br, 2H), 5.21 (s, 1H), 4.99 (m, 1H), 4.21-4.18 (m, 1H), 4.13-4.04 (m, 2H), 
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3.84 (t; J =' 9.2 Hz, 1H), 3.23-3.16 (m, 4H), 2:81 (t, J ="5.4'Hz, 2H), 2.59 (s, 5H). 

<^H 27) N-[(5S)-3-[3-l-^S.-4-(4-(l-A)o>^-3-<i>D}i [1 ^ S .^ 51^)^511^^ 
^)2l]^]-2-^-i-5-^-A]-#5l^<a]^^^^l-^^fal= ^ 22] «gA]r<g^ 

%Vjlofl 27-1) N-[(5S)-3-[3-#^--SLS.-4-(4-(l-^l d >^-2-°imAl^^. 1 d < HmBl't)5il 
sfle^cl ^)^| ^]-2-^-'i-5-^-A)-#el ^ <y ] ^ <>M1 h o}u] 

rhl- ^ojc^c 74 mg (60%, 0.25 mmoDl- ^ *fl # = 6 mL°ti ^ 

£3**1 =3.#^ 0.5 mLi 7>$- ^ 4hfr*IM 2.5^1 M^JL 

N-[(5S)-3-[3-#^--2.5.-4-(4-^-4iSl sfl e) c] vJ^-^-S-^-aV^bJ &<£W H*} 
^Eofuls 300 mg (0.86 mrnol) » ^7}^ #£«*M 20 S^W. #-8- 

o^sM ^#*]*!^ 10% °HlEll 0 lst *>-8-*M 

^n>£zieflji|s. JL^\s\ ^ 3}-tJ-# 84.8 mg (22%)* <g&cK 

X H NMR (300 MHz, CDCb) ppm 7.43 (dd, J = 14.2 Hz, 2.6 Hz, 1H), 7.05 (dd, J 
= 8.8 Hz, 1.7 Hz, 1H), 6.91 (t, J = 9.1 Hz, 1H), 6.40 (t, J = 6.3 Hz, 1H), 4.77 (m, 
1H), 4.00 (m, 1H), 3.76 (m, 1H), 3.64 (m, 2H), 3.12 (m, 4H), 2.77 (t, J = 5.4 Hz, 
2H), 2.54 (t, J = 5.5 Hz, 2H), 2.00 (s, 3H), 1.93 (s, 3H). 



%5L°\) 27-2) N-[(5S)-3-[3-#^-^.S-4-(4-(l-^^^-4--&l = ^-^l^-^Hl c dl)^JHl^ 
cl^)s||^]-2-^-5-^>*5l^^]^lSio>>llm«>HS. 

ti]-2-^i-5-^4fz|^ti]'1* 0 M£ 0 Hs 48 mg (0.11 mrnol) -& Efle^SlES 
ftQ/^ 3 mL (1/2H ^°]jL 4i-e- iLS-^l^elH 10 mg (0.27 mrnol) 3: 0 
°C°fl*1 3 M^JL #£:«1M 16 ^tt&H: 5LaV*Vcf. £^ <3"S.^ #3.2* 

d}ji|^ ^sj]ojes. £ 2: ^^HH 3M**1*1 * 3.^1 38.9 

mg (89%)* 

^aL°fi 27-3) N-[(5S)-3-[3-#^--2.S.-4-(4-(l-^l*l-^-4-^^^^- < a^-^)^-^ 0 l€) 
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N -[(5S)-3-[3-«-^AS-4-(4-a-^T«>f^-4-^<>lS.^Al^fl3j^)^s||^^)ifl^]-2 
-^-i-S-^-^V^^^^lWI^c.}.^] ecj-n]^ 38.9 mg (0.09 mmol), e b^-o] o|] ^o>o] 48 
uL (0.35 mmol)* c]«.S*l|3: 1 mL<Hl 0 °C*HH "flfHI^ 

iEL 21 uL (0.27 mmoDl- *W± ^ 2 ^1^°J: S^tb^. #5. 

<^sM ^ 46 mg (99%)# <£$X^. 

%5L<*W-£) N-[(5S)-3-[3-«^-5.S.-4-(4-(l-Al< : >>^-4-^li)-^^2l^)^ 3 l)^ c 1 

N-[(5S)-3-[3-#^-i2-5.-4-(4-(l-A>ol 0^-4- pfl ^5-^ ^) °1 =11 3 q <d] 
^]-2-^^-5-^>M-#5}^]^ii 0 Hl^ 0 > D ]^= 46 mg (0.09 mmol)* N,N-cM*H 
<t if-oj-nlol c 1 mLoj) i-olji ^ oj-^H. 48 mg (0.74 mmol)* ^ jI 80 °C°fl 
>H 18 aI^oj jzav*>cf. <£-g-£^-#°fl "43. °fl € 4*# 

-fM^-§r nj-aill^ ^^|o]ES. Tj^Jl oJ4*).o| ^# A 1?1 * ^ ^1- 

W 33.3 mg (81%)» 

^^Hl 27-5) N-[(5S)-3-[3-#^-i-^.-4-(4-(l-^l^>ii-3-« i l- D lt = S. ; €e| ^l)3il aflel 
^^)si] , d]-2-^-iii-5-^>#^^l < y]nfl€^-2- 0 >^^-< :, l- i:, l^ ^ ^ <gxj; °Jsl ^fls 

N-[(5S)-3-[3-l-^-i5.-4-(4-(l-^ ^1-^-4-^1-^ £)#€ 3 €)s| sfl 3 ^ ^]-2-^- 
-^.-S^A^e] cl<a]u1) t0j.4ec.i-D] s 33.3 mg- (OO&Tnmo^*- efl.§l.e|-*l ^S.^^/-!- 
1 mL (1/3H ^r«la! °J# 35 mg (0.30 mmol), 6N 290 uL* ?}i*}3L -#-£r*\] 

M $ $ ^-^V^JL 3N ^Sj- M-e^s. ^Sftbcf. -§-^-& ofl^ oj-AflBfl 

°|J=5L ^#SfjL -H-71^* n>ZLi.1]# ^3flo]j=5L TiSSj-ul °Js|-*M ^^Aj^l 
^ 13.0 mg (41%)« <a&t*. Wf-§- ^l-I^l <3 

*H NMR (300 MHz, CDCI3), ppm 7.41 (dd, J = 14.0, 2.4 Hz, 1H), 7.02 (d, J = 8.8 
Hz, 1H), 6.89 (t, J = 9.2Hz, 1H), 6.73 (s, br, 1H), 4.74 (m, 1H), 4.98 (t, J = 8.9 
Hz, 1H), 3.75 (t, J = 9.2Hz, 1H), 3.62 (t, J = 5.5 Hz, 2H), 3.49 (t, J = 6.6 Hz, 
2H), 3.11 (m, 4H), 2.79 (t, J = 5.9Hz, 2H), 2.63-2.51 (m, 4H), 1.96 (s, 3H). 
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c. 33 ^ oV7V(Mueller Hinton Agar)« *V*«- «€SWAgar Dilution ) U 0 V ^^1 

^sii 37 i8^m Bfl^ * =j- 2»n^ ^th^^-s. ^^tb ^#-§- °^ 

tS- M-1«l-J2. ^-<?V^.S. S.?]^^^ 3^1^ (MIC, ^g/mL) 

£2) 3*^**1 ^ (MIC, ^g/mL) 
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